


IN THE MACHINES THAT MAKE THE MACHINES OF WAR 


Belden Corditis- free Cords and 

Wiring Harnesses are built to 

exacting requirements. Stand up 

in war service —at the front or 
in your plant. 





FOR AIRPLANES © TANKS 





WIRE 


is fighting, too! 


In this electro-mechanical war, wire is on constant 
duty on our many fronts in planes, tanks, ships, sub- 
marines. It is on duty, too, in the machines in your 
plant producing war equipment. Good wire connec- 
tions are necessary to help insure success. 

For forty years, Belden engineers have devoted their 
efforts to building not just wire—but plus-performance 
wire. World-wide war service is demonstrating the 
value of this experience. Belden Wire stands up in 
emergencies because it is engineered to the job. For 
war machines or war production tools, make sure of 
the electrical connections. Specify Belden. 





Belden Manufacturing Co., 4633 W. Van Buren St., Chicago, III. 


Belden Wirt 


SUBMARINES © PRODUCTION EQUIPMENT 





D> ump hE .——E EE 





TS SCS ap tls 


% Ask your local wholesaler for completely machined Bunting Standardized Cast 
Bronze Bearings. Available in hundreds of sizes for machine toals, electric motors 
and industrial machinery engaged in war Tcolo lalla MN om Uh aulelaaliit-ts Bunting 
Tubular and Solid Bearing Bronze Bars. Write for catalog. The Bunting Brass & Bronze 
Company, Toledo, Ohio. Warehouses in All Principal Cities. 
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ENGINEERING « DESIGN 


STANDARD DUNCO TYPES 


Industrial Control & 
Power Transfer Mid- 
gets 


Mechanical Latch-in, 
Electrical Reset 


Lamp Control & Su- 
pervision Sensitive 
Time Delay 
Instrument Controlled 
Mercury Contact 
Sequence or Stepping 


Direct Current “Nut 
Cracker”’ Polarized 
Close Differential Over- 

load 


Industrial Motor Re- 
versing 


Telephone Auxiliary 
Signaling 


- + «+ plus countless 
adaptations and spe- 
cials 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ave 
1934 at Philadelphia, Pa., 


* PURCHASING - PRODUCTION 


Write for Your Copy Today 


Prepared with a particular eye to war 
equipment problems, the new Dunco 
Relay-Timer Book serves as an in- 
valuable guide to relay selection and 
usage. Contains complete informa- 
tion on the nation’s most complete 
line of high quality relays, timers 
and solenoids, as well as many help- 
ful pointers on the application and 
use of such components. Your copy 
gladly sent upon request. Please 
mention company connection. 


STRUTHERS DUNN, INC. 


1321-M Arch Street Philadelphia, Pa. 


, New York, N. Y. 


authorized July 20th, 1934, Vol. 30 No. 5. 
ELECTRICAL MANUFACTURING 





Accepted under the Act of June 5, 


FOR WAR SERVICE 


When your war products require generators, come to 
Leland. The three sets illustrated here are typical 
examples of the many special problems we have met 
and solved in this field. 


) 


Photo A ...shows a special Leland generator for test- 
ing electrical aircraft equipment. Originally designed 
for our own laboratory, it contained so many important 


tye features that other companies soon ordered duplicates. 


sz ) B...shows a special Leland DC to AC shock 


proof set for marine service. Has a speed governor to 
control frequency to within 1% variation. 


) C...shows another special DC to AC Leland 


shock proof set for marine service. Has a speed governor 
to control both the frequency to within 1% variation 
and voltage to within 3%. 


Send your generator problems to Leland. We have the 
facilities, the experience, and the ability you need. 
The Leland Electric Co., Dayton, Ohio. 


MOTORS, GENERATORS, INVERTERS, ALTERNATORS. 
ALSO STANDARD TYPES FROM 1/20 TO 5 HP. 


LELAND MOTORS 
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motors with the exclusive Copperspun rotor driving polishers 


and buffers for the Kalamazoo Plating Company. 


Yes, Fairbanks-Morse Motors are built to stand 
up under the most severe plugging and reversing 
service. Only in F-M Motors can you get rotor 
windings centrifugally cast of COPPER! 


Exercise your priority to get F-M Motors, and 


you'll be assured of dependable, economical, pro- 
duction-speeding power—not only now but also 
in the years to come. 


For an opportunity to compare F-M and other 
motors, construction point by point, write Fair- 
banks, Morse & Co., 600 S. Michigan Ave., Chicago. 


MOTORS 
DIESELS 
SCALES 

a 
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, = is a Minneapolis-Honeywell Con-Tac-Tor 
mercury or snap switch available for every 
need ... Because of this, and because each 
type has its definite advantages, Minneapolis- 
Honeywell engineers are in a position to make 
impartial and unbiased recommendations as 
to the type of switch best suited for each indi- 
vidual application. - Con-Tac-Tor switches are 
extremely simple, compact, light in weight and 


require very little mechanical force to operate / 


them. They can be applied to numerous kinds 


HAN 
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and types of machines, and help simplify com- 
plicated linkages and mechanisms. - Con-Tac- 
Tor snap switches will make up to eight con- 
tacts per second on light loads and are de- 
pendable for millions of operations. - Test 
samples are available to your engineers for 
testing under actual operating conditions, ob- 
tainable, of course, under proper priorities... 
Write for detailed information and rates... 
Minneapolis-Honeywell Regulator Company, 
2810 Fourth Ave. S.. Minneapolis, Minnesota. 





MINNEAPOLIS-HONEYWELL 


CON-TAC-TOR 
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Whether you build them or we build them, control panels assembled from standard 
Square D units are compact, neat appearing and dependable, because every 
device is specifically designed for machine tool service. Listed in the Square D 
catalog are many complete lines of contactors, starters, relays, timers and 

accessories for the control of machine tool electrical functions. 
Each unit, while designed to do its own job properly, is also physically propor- 
tioned for easy combination with other units in making up control panels. Uniform 
construction and regularity of shape and size assure com- 
earner nanny pactness, pleasing appearance and complete accessibility. 
Square D’s line of D.C. control parallels its A.C. equip- 
ment in completeness and versatility. Thus, you can look 
to Square D for almost any machine tool control require- 
ment, whether it be standard or special, A.C., D.C., or a 

combination of both. 


SQUARE Jj COMPANY 


DETROIT- MILWAUKEE -LOS ANGELES 
KOLLSMAN INSTRUMENT DIVISION, ELMHURST, NEW YORK 
IN CANADA: SQUARE 0 COMPANY CANADA LIMITED, TORONTO, ONTARIO 
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CONTROL RELAYS—TWO TO EIGHT N.O. OR N.C. POLES- MAGNETIC OR MECHANICALLY HELD 
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VERTICAL ACTION CONTACTORS AND STARTERS — WITH DOUBLE BREAK SILVER CONTACTS 
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ONE TO SIXTEEN UNIT CONTROL STATIONS—LARGE AND SMALL PRECISION LIMIT SWITCHES 





for the armies 
of the past 


for the United Nations NOW 


pe the centuries, brass has moved up on 
the Active List of martial uses from the scale 
armor of the ancient days... to the brass cannon 
of the American Revolution...to the shells and 
cartridges of World Wars One and Two. 

Now, brass is buckling into its greatest job... 
helping to build up the firepower of all United 
Nations fighting forces to an irresistible, cease- 
less blast that will finally end in the long quiet 
of a victorious peace. 

This is the fifth war in which Bristol Brass 
has helped to arm the Army and Navy of the 


United States. Today, brass from Bristol is roll- 


ing out in ever-mounting quantities... rolled 
and drawn to closer limits of precision than ever 
before. So in plants all over the world, Bristol 
sheet, rod and wire are making it possible to 
reach and maintain higher levels of speed and 
quality in fabrication of war material. ... And 
Bristol will keep the brass rolling ... until the 


Axis stops rolling. 


Bristol Brass 


THE BRISTOL BRASS CORPORATION ¢ BRISTOL, CONNECTICUT 


eMakers of Brass Since 1850 


* BUY WAR BONDS TO BUY BULLETS * 
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Look Gentlemen ! 


When Molded Plastics seem to provide the answer 
to your problem, there’s one best way of figuring 
costs. Select a thoroughly competent molder . . . take 
him fully into your confidence ... and let him submit 
his figures. 


PIECE COSTS FOR VARIOUS MOLDS AND 
QUANTITIES 


1 6 1 - | 
Cavity | Cavities | Cavities | Cavities | Cavities 
| Han Hand | Semi-Auto 


| Mold Mold Mold Mold Steam 
Mold _ 


Approximate Daily = 7 
Production __ 80 | 500 925 1,730 4,500 _ 
Cost of Mold $140. ’ $940. $1,670. $1,890. 
Piece costper1,000) 185. | 46. | 32. 23. _ ae 
Total cost mold) 

and pieces, per 

1,000 in: 

1M quantities | $328.00 | $606.00 | $972.00 | $1,693.00 | $1,911.00 
5M 213.00 | 156.00 | 220.00 | 357.00 402.00 
10M “ 199.00 | 102.00 | 126.00 190.00 211.00 
25M . 190.60 68.00 70.00 90.00 98.00 
50M - 187.80 | 57.00 51.00 58.00 60.00 
100M 186.40 | _ 52.00 41.40 _ 50.00 _ 41.00 


500M fe 185.28 | 33.88 26.35 | 22.90 








THERE'S THE SPOT FOR A PLASTICS AppiicATION 
_, . AND HERE'S A GUIDEPOST TO COSTS! 


1024 NORTH KOLMAR AVENUE, CHICAGO, ILLINOIS 





He'll want pretty detailed information. A blueprint with 
dimensions and tolerances, of course. Probable quanti- 
ties, to determine mold capacity. Type of finish de- 
sired. And full understanding of the proposed use 
of the part, for selecting the correct material. These 
factors all influence cost. 


For your guidance, here’s a table showing the rela- 
tionship between required production, mold capacity 
and individual piece costs for a compression molded 
job. We've selected a hypothetical piece, but figures 
are actual. We can submit such figures based on an 
actual part — your part — just as well. 


Finally, consider quality carefully in comparing mold 
costs. Good molds... built by experienced tool-makers 
... deliver from 20% to 50% more pieces in a given 
time than a poor one. They deliver pieces with better 
finish . . . reflect generally lower piece costs. And 
that’s our kind of work! 


Right now, of course, our production is pretty thor- 
oughly devoted to Uncle Sam. But the forward-looking 
companies . . . those who are planning development 
and design with us . . . will find business brighter in 
the future. 


CHICAGO’ MOLDED PRODUCTS CORPORATION 


COMPRESSION, INJECTION, TRANSFER AND EXTRUSION MOLDING OF ALL PLASTIC MATERIALS 
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parts for the complete device. Some ob: anne es Fr vee on 
machining operations are elimi- al 


nated. Equipment can be made 
smaller, lighter, more functional in 
its design. See Bulletin GEA-1942 
for details. 
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‘ 70 Gef Fractional typ Morors 
WHEN YOU NEED THEM 


SELECT ESTABLISHED TELL US NOW WHAT MOTORS 


OR “STANDARD” TYPES 


Stick to standard motors and motor parts, as 
contrasted with ‘“‘specials,’’ because they can be 
produced quickly in large quantities. In dozens 
of cases, requirements which seemed to call 
for a “‘special’’ have been met successfully by 
slight modifications of standard designs—and 
less time was required for manufacturing and de- 
livery. For example, one manufacturer learned 
that his production line needed a new motor 
that would handle an increased weight of 
material—and at the same time speed up the 
job considerably. It looked like a job for a 
special motor—with attendant long delivery. 


Standard Designs—Faster Deliveries 

Instead, G-E engineers were able to adapt a 
standard motor to the job. Quick delivery was 
made. It handles the- weight—speed of the 
production line was doubled. 

The fractional-hp motors shown here have all 
turned to war work. See G.E.—we may be able 
to help you side-step a motor bottleneck. 


YOU ARE GOING TO NEED 


Our production facilities now available to 
meet your war needs for fractional-hp motors 
can be used to serve you to best advantage if 
you will tell us your future requirements now. 
This will help you because it will help us to 
schedule your production on a sounder basis, 
and thus use these available facilities to the 
maximum extent. 


Production Scheduling Easier 

You have greater latitude in making necessary 
changes in your production schedules when we 
know your total requirements. High production 
rates can also be more readily maintained. For 
more details, call our representative at the G-E 
office nearest you. He will be glad to work with 
you in forecasting your requirements. General 
Electric, Schenectady, N. Y. 


The Novy “E’ for Excellence, hos 
been owarded to 92,780 General 
Electric employees in six plants 


monvfacturing novel equipment. 
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Serving with the Through the stratosphere wing the army’s new pack horses. 


And with the planes of the Air Transport Command —as with 


Cloud Freighters o. other war machines which need direct current from an A. C. 


source —I. T. &T. Selenium Rectifiers are delivering the goods. 


Unusually compact and light in weight these rectifiers are 
ideal for aircraft use. They have no moving parts to wear out 
or fail. They operate dependably over a wide temperature 
range and at extremely high altitudes. 


Consulting engineering services available for specific requirements. 


Address Engineering Department for descriptive bulletins. 


International Telephone & Radio Manufacturing Corporation ee Seo 


East Newark, New Jersey 
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Though human eyes cannot penetrate the inky darkness nor human ears hear 
the approach of enemy aircraft, the uncanny sense of America’s airplane detec- 
tors automatically locates the planes and swings powerful searchlights full on 
the attackers. Instantaneous and unerring response of every control is absolutely 
essential to effective performance of any such defense device. Many of the giant 
searchlights are equipped with Dumore Fractional Horsepower Motors to main- 


tain automatic arc adjustment. This is butone of many military applications of 


fractional horsepower electric motors as developed by Dumore engineers. Do 
you have a power problem? War production comes first, of course, but Dumore 


will be glad, as time permits, to help you now with your plans for the future. 


THE DUMORE COMPANY,  Dept.102-L Racine, Wisconsin 


MAIL THIS COUPON FOR YOUR COPY 
OF THIS INFORMATIVE NEW BOOK 
The Dumore Co., 102-L Racine, Wis. 


P Send me the new bound book “The Adventures of Jimmy Dumore 
Practunal OD and let me judge for myself if Dumore Motors “have what it takes” 


for my business. No obligation, of course. 
Nome a ———— 
Fimm Name : ; fiends 
Address es _— 


City 





Exclusive features of this compact power rheo- 
stat assure you 25% more capacity for hand- 
ling possible overloads,_and consequently 
more heat dissipation—less temperature rise without taking up more 
space. The deeper winding form gives more wire, more. surface area. 

Our patented contact system, completely enclosed in the body of the 
rheostat, makes possible a maximum depth of winding space for any 
given back of panel space. The metal-graphite contact shoe, molded 
on a coiled pigtail, is the sole sliding electrical contact. It travels 
smoothly on the inside circumference where the turns of wire are most 
closely spaced. Each turn is a separate resistance step. 

The terminals are rugged screws integral with the body of the rheo- 
stat,— another exclusive advantage. 

There are no organic parts to char, in this metal— porcelain vitreous 
enamel construction. All live parts are enclosed to eliminate many 
dangers and possible short circuits. 

This rheostat is designed to give full protection from dirt and me- 
chanical damage, as well as maximum ventilation. 

Eight standard sizes in a wide range of resistance values—tandem 
fittings —tapered windings, etc. 

We offer many other types of rheostats and resistors with important 
exclusive advantages. Please consult us. 


HARDWICK, HINDLE, Ine., Newark, N. J., U.S.A. 


HARDWICK, HINDLE 
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CAN YOU USE 


eo 
AN frac INDUSTRIAL MATERIAL... 


STRONG AS STRUCTURAL STEEL 


(for equal weights of cross section) 


LIGHTER THAN ALUMINUM 


See next page 





WESTINGHOUSE 








WESTINGHOUSE ELECTRIC & MANUFACTURING. 












READ THIS NEW MICARTA® 


eres 2 


on every page! 


DEFINITION: 


MICARTA —an all-purpose industrial plastic—the 
“steel’’ of the plastic world. These qualities make it the 
perfect replacement for many currently unavailable 
critical materials: extreme light weight; great tensile 
and compressive strength; high resistance to cold, 
heat, moisture, oil and mild chemicals; slow, even wear; 
excellent electrical insulation; easy to fabricate or mold. 
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| Here’s a challenge to all manufacturers using Application data packed into the 36 pages 
critical materials of any kind. of the MICARTA DATA BOOK constitute a 
f Compare the performance record of _ ‘eal solution to the problem of specifying 
Micarta with that of materials going into materials for our war effort. Send for your copy 
| your present product. today. It's free. Westinghouse engineers, special- 
Facts in the MICARTA DATA BOOK will ists in Micarta applications, are ready to consult | | 
open your eyes. with you at your earliest convenience. Westing- 
Significant test data, obtained by standard house Electric & Manufacturing Company, ‘. 
, East Pittsburgh, Pa., Dept. 7-N. 306335 , 


A.S.T.M. methods, are sure to suggest the re- “ 
design of many parts, particularly because 


Micarta is available. \ \ } . | l 
Since 1905, when Micarta was first intro- estinghouse , 


duced as an industrial plastic, designers of & < 
airplanes, ships, steel mills, and a host of re- EEE fi 
lated products have found that Micarta is not ic Ee of 
merely a substitute—but an improvement ie 


over rubber, bronze, steel, tin and aluminum. jyye jop-TESTED INDUSTRIAL PLASTIC s 





FOR IMMEDIATE ACTION 


MAKE AN APPOINTMENT with your Micarta Special 


ist through your local Westinghouse office and... 


SEND FOR THE MICARTA DATA BOOK TODAY. 


GET THESE IMPORTANT ANSWERS 
to today’s material conversion problems. 


HOW MICARTA 1S HOW MICARTA IS HOW MICARTA CANE 
SUPPLIED GRADED MACHINED OR MOLDED 


























NAME Comprehensive tables list Seventeen different grades Bearings for steel mills aw 
standard Micarta shapes of Micarta provide every molded. Parts for 3 
and the maximum and mini- desired combination of per- are machined from standart 
mum dimensions in which formance characteristics. Micarta shapes. The ms) \ 
STREET they are available. Also Graphsindicatethe relative chinability and moldabiliy ; 
design suggestions for mechanical, electrical and of Micarta—plus their lim 
Molded Micarta parts. chemical properties of each tations—are d 


CITY grade. detail. 
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PRODUCTION MACHINERY 


l OTHER YEARS, production 


machinery had a comparatively 


easy time of it — even for this country, 
birthplace of mass production. But 
nowadays, plant equipment is sub- 
jected to extremely heavy intermittent 
loads, hums faster than in any peace- 
time period, without letup. 

To keep the nation’s war produc- 
tion moving at top speed around the 
clock, tougher materials had to be de- 
veloped...many machine parts rede- 
signed. But the only“ change” industry 
required of the Torrington Needle 
Bearing was its conversion to war pro- 
duction. In the heavy-duty machinery 


of America-at-war, this unique bearing 


TORRINGTON 


NOVEMBER 1942 


is again proving its adaptability — in 
applications where its definite advan- 
tages mean more than ever. 

Its low coefficient of friction is as- 
suring smooth performance...its high 
capacity and efficient lubrication are 
reducing the need for replacement or 
maintenance attention, enabling man- 
agement—through steadier production 
—to turn out greater quantities of war 
equipment. From the standpoint of the 
machine builder, the Needle Bearing’s 


small size, saving space and critical 


materials, and its remarkable ease of 


installation, cutting assembly time, 
mean faster delivery of production 


machinery to wartime assembly lines. 


omy 





And so it is easy to see why the Needle 
Bearing was one of the first machine 
parts to “change over” and why, too 
—with the war production program 
increasing in volume and intensity — 
no further change has been necessary. 


IN ADAPTING the advantages of the Needle 
Bearing, the experience of Torrington’s 
Engineering Department is at your disposal. 


Information on capacities and $ oly, 

i os Male ° . r : e 
sizes is given in Catalog No. 117. + Aa 
We invite you to write today. Se 
THE TORRINGTON COMPANY 


TORRINGTON, CONN., U.S.A. © Est. 1866 
Makers of Needle and Ball Bearings 


New York Boston Philadelphia Detroit 
Cleveland Seattle Chicago Los Angeles 
San Francisco Toronto London, England 


EEDLE BEARING 
fila uailime need. 
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U.S. GOVERNMENT 
SPECIFICATION FINISHES 


To aid the finishing departments of plants M & W finishes according to color, sheen, 


engaged in war production, we have 
prepared a booklet which provides manu- 
facturers of armaments with essential in- 


formation on M & W finishes that have been 


thinning, drying properties, consistency, 
resistance to heat, water, acids—as well as 
other prescribed characteristics. 


In cases where changes in specifications are 


made to conform with government specifi- called for, the services of our laboratory 


cations. The booklet describes various and engineering staff are at your disposal. 






Producers of Lacquers, Enamels, Synthetics and Specialty Finishes 


MAAS & WALDSTEIN COMPANY, NEWARK, N.J. 


Branch Offices & Warehouses - 1658 CARROLL AVE., CHICAGO + 1228 W. PICO BLVD., LOS ANGELES 
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INTERNAL TYPE 
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PROMPT DELIVERY ON MANY SIZES @ There are two kinds of ‘“‘“oomph’’!—and one is twice as 


LISTED ON GOVERNMENT ORDNANCE STANDARDS PRINTS BEAX 1-2-3-4 pre er s the — final a a ee = ray ae 
Shown on ANS36 (Army-Navy Aeronautical Standard) generat Righlcage —ceallngs~ sprcee SS, an ee paar 


first resistance. Then, there’s the feminine “oomph” which 
war labor conditions have brought to assembly lines. Girls 
(or men), using EverLOCK Washers, can do the tightening 
just as securely, or more so. This is easily twice as fast. 

Overtightening was found to stretch bolts and distort 
threaded parts. EverLOCKing on the other hand satisfies 
the purpose of those extra turns but saves the time and 
energy they take. 

To lock any screw or bolt against vibration or loosening, 


the many chisel-edges of EverLOCK Washers dig in ‘‘for 

—- the duration.” And this secure locking requires only 
X% turn on USS threads— turn on SAE threads. 

Try this saving of time, energy. and material on your 


THE WASHER THAT HAS THE EDGE assemblies. Wire your order today! 
THOMPSON-BREMER & CO., 1638 W. 
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Kearney & Trecker Model K Horizontal Milling Machine 


with Timken Bearing Equipped spindle and gear box. 


Spindle of the Kearney & Trecker Model K Milling 


Machine showing the application of Timken Bearings. 


You never can have too many Timken 
Tapered Roller Bearings in any machine; 
you'll never have enough until you have 
them at every suitable bearing position. 


A completely Timken Bearing Equipped ma- 
chine is a completely protected machine; 
completely protected against friction; radial, 
thrust and combined loads; shock; and mis- 
alignment of moving parts. Therefore, a 
more accurate, more enduring, more eco- 
nomical machine. 


No matter how efficiently a machine may 
operate, it still will not be profitable to its 
manufacturer unless it has outstanding sales 
appeal as well. The equipment engineer owes 
it to his employer to see that the machines 
he designs sell as well as they perform. The 
full use of Timken Bearings will assure both, 


for there is no name in bearings that means 
so much to the public as TIMKEN 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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Why We Roll Out the BARREL SPRING 






PRING MAKING is a science, as interest- 
1G NEWS 6 
» SPRING NE 


So much is obvious. Not as simple are the 
ing and exact a science when you delve 


important calculations for determining the 
gradient of the spring, that is, the pounds 
per inch of deflection, and for finding the 
shearing stress in the coil, for each of the 
many types of springs. Here the knowledge 
of a specific spring maker such as Hunter, 
fortified by practical experience and a fund 
of laboratory research, speeds the right ans- 


into it as chemistry, physics or engineering. 
\s an elementary example of what we mean, 
consider for a moment the case of the bar- 
rel spring. The barrel spring is a member of 
the compression spring family—but there 
is a wide range of forms and applications 
within the barrel spring group itself. For 
example, they can be designed as in the il- 


FIGHTING SPRINC lustration below, so that the coils nest 


wers. Now, with production racing against 
time, and in the future, it will pay you to 
buy “science in springs” because there is 


only one right spring for the job. 


; ‘ at war! Hunter is Awe e : 
ee ania for many im- neatly within themselves in order to save 
making s ‘ an) 5 ( 
portant units of our forces bat- space by reducing the effectiv e solid height. 
tling against the Japa-Nazis. 4 

Armament manufacturers are 

turning to Hunter for help in 

designing fighting springs as 

well as the making of springs, 

to their own specifications. 

Hunter can help you now. 


HUNTER 


HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 


HARD, BUT GUARD IT WELL 


OF COURSE, you are driving your Aluminum Alloy equipment to 
the limit. We need every gallon, every pound, every foot, every 
piece of the products that can possibly be produced to help win the 
war. But, bear in mind that you must make your equipment last a 
long time. 


YOU CAN lengthen the life of hard-working, irreplaceable Aluminum 
Alloy equipment. Here are some ways of doing it; each must be 
engineered to suit the problem. 


CATHODIC PROTECTION has proved effective where the chemicals 
or cooling water employed are corrosive. Simply add zinc strips in 
the right places, and the corrosive attack is stopped or slowed down 
considerably. Alcoa engineers, with years of research on such 
problems, can advise you on how and where to place those zincs. 


PROTECTIVE COATINGS offer another means of making Aluminum 
Alloy parts last longer. Corrosion-resisting, pure Aluminum coat- 
ings can be applied by spraying. Oxide finishes are produced by 
chemical and electrolytic treatment. Baked resin coatings are very 
effective, where Aluminum is subjected to severe attack. 


METALLIZING— building up worn, corroded, or damaged Aluminum 
parts with new metal—will give these parts a new lease on life. 


INHIBITORS may be the key to longer life of Aluminum Alloy proc- 
essing equipment. Only a few parts of inhibitor per million of 
liquid are needed to deprive corrosive materials of their kick. Here 
again, the research of Alcoa engineers will guide you. 


ALCOA ENGINEERS stand ready to help you get every possible hour 
of service out of your Aluminum Alloy equipment. Write and tell 
us your problems. Aluminum Company of America, 2179 Gulf 
Building, Pittsburgh, Pennsylvania. 


ALCOA ALUMINUM 
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This pencil 
point, being 
preoccupied, 
could not draw 
a better com- 
parison 
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new avenues of experimental research new applica- 


tions .. . a host of conversions. 


It beckons scientists, explor- 
ers, inventors, adventurers. ‘Tiny ball bearings, the counter- 
part of larger ones in heavy duty design and material, afford 
relatively better anti-friction performance with relatively 
larger drive shafts relatively greater load capacity 

. with accurate 
It is a Lilliput created by Miniature Precision 


relatively closer tolerances and clearances . 
alignment. 
Bearings to hasten the fulfillment of an almost universal need 
... the re-design of precision instruments and fine,.mechanisms. 
Available in 
limited quantities for experimental research and for develop- 
ment work. Submit data for size recommendations. Ask for 
Survey Sheet 11-FM and Catalog. 


@ Available for production on high priority. 
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It happened in an airplane factory. 

When brought together on the assem 
bly line, some close-tolerance motor parts 
did not fit. Yet each part had been made 
correctly. 

One part had been made on Tuesday 
—accurately. The other part had been 
made on Thursday —also accurately. 

But Thursday was a warmer day than 
Tuesday. Uncontrolled expansion, due 
to the difference in temperature, upset 
the microscopically close tolerances of 
the two parts 
accurate fit. 


thus preventing an 


To eliminate the resulting waste and 
delay . . . air conditioning was installed 
to keep temperatures under control. It 
had to be extremely efficient air condi 
tioning—with more eract temperatur 
and humidity. Precision air conditioning 


why TUESDAY couldn’t marry THURSDAY 


—the kind General Electric is installing 
in many war production plants. 

Today, air conditioning is making 
enormous, revolutionary advances in 
meeting stringent wartime requirements. 
After the war, the lessons learned in 
making fighting equipment will be ap- 
plied to bring many new and interesting 
benefits to the general public. 


More people will enjoy air condition- 
ing...in homes... incars... and in 
ever-increasing numbers of stores, offices 
and factories. It will be vastly improved 


air conditioning ... in many ways. Tem- 

perature and humidity will be main- 

tained more exactly than ever before. 

Equipment will be compact . . . flexible 
. economical. 


Today, hundreds of wartime industrial 
users are turning to General Electric for 
reliable equipment. In the future, G-F 
air conditioning will fill the needs of all 
kinds of users. 

Air Conditioning and Commercial 
Refrigeration Department, Division 423, 
General Electric Co., Bloomfield, N. J. 
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OF IMPORTANT 
TIME SAVINGS: 


The camera tells you how SEMS Fastener Units save 


vital production time. No wasted motions — no chance 
to "forget" the lock washer! A perfect fastening for 
“green” workers. With only one unit to handle, it speeds 
driving! Inventories always balance and one order 
covers both parts. Take advantage of this pre-assembled 
unit—let your workers try it! Handy kits of assorted 


testing samples are ready—write for yours now! 


"FASTENING HEADQUARTERS" 
2501 North Keeler Avenue, Chicago, Illinois 


Distributor of Shakeproof Products Manufactured by 
ILLINOIS TOOL WORKS 


In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 


SEMS FASTENER UNITS THREAD-CUTTING SCREWS 

LOCK WASHERS COWL FASTENERS LOCKING 
AND PLAIN TERMINALS LOCKING SCREWS RADIO 
AND INSTRUMENT GEARS SPECIAL STAMPINGS 


REG, U. 5. PAT. OFF. 





When you buy motors closer to your requirements 

it will save vital materials. But in buying smaller 
motors, get motors with built-in Klixon Protectors. 
A built-in Klixon Protector allows a motor to work 
at peak capacity continuously with safety. The in- 
stant a dangerous overload exists, the protector 
cuts the motor off the line, thereby preventing a 
burnout. 

By preventing motor burnouts, Klixon Protectors 
save the vital materials that go up in smoke when 





motors overheat. And they prevent the expense and 
delays of rewinding jobs or motor replacements. 
Any motor manufacturer can supply you with motors 
having built-in Klixon Protectors—A.C. all sizes; 
D.C. up to 30 volts. Insist on this material—and 
power-saving protection. 


Spencer Thermostat Company 111 Forest Street, Attleboro, Massachusetts 
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Shap-Lock 
BUILT BY THE 


MACHINE TOOL BUILDERS 
FOR 
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SWITCH WITH SNAP-LOCK DEPENDABILITY”’ 















Here is the answer —a patented heavy duty oil and dirt resisting unit — tested, 
proved and adopted as standard equipment for thousands of our own 
Acme-Gridley Multiple Spindle Automatics —and we couldn't afford to be wrong. 


SNAP-LOCK HIGHLIGHTS —for you men who know switches: 


Mechanical and electrical mechanisms separately 
housed, completely insulated. 


Snap make and break action that positively locks 
in either position. 


Partly open — partly closed position is impossible, 
no flash-backs — SAFE to operate. 


Large, heavy self-wiping coin silver contacts and 
hardened steel parts throughout. 


Adaptable to any number of combinations in 
flush or surface types — either to build-in or as 
replacement. 


S Narionat ACME 
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From the grinding sands of Libya, to 
the bogs of Russia, our tanks are 
tops. ... In the manufacture of these 
tanks, Chromel plays some sort of 
role—maybe as a little resistor unit. 
Chromel, the original nickel-chro- 
mium resistor, is doing its bit on many 
fronts. But we’d rather have you think 
of Chromel as the wire that first 
made electric heating devices depend- 
able. That was 35 years ago. When 
victory’s won, Chromel heating 
element wire will again be available 
for your market. ; ; ; Hoskins Manu- 


facturing Company, Detroit, Michigan. 


ELECTRICAL MANUFACTURING 














DRIVE A SPIKE right through both nut and bolt, so the nut 


can't budge. Now vibrate the assembly just as it would vibrate in 
ordinary use. 


HERE’S WHAT YOU GET 


—the nut did not move, but the strain and vibration of metal on 
metal wore the other parts loose—dangerously loose. Wear by 
abrasion, and bolt stretch etc. loosen every vibrating part. 

Now keep the spike in but add a strong Kantlink spring washer,— 
then vibrate it just as you did in the first test! 


HERE’S WHAT YOU GET NOW 


Yes, still tight, because the strong Kantlink spring reaction held it 
tight. The Kantlink Spring washer expanded exactly as fast (and as 
far) as the inevitable wear tended to loosen the parts. 

There is no substitute as economical. No fixed nut nor any short 
range multi-toothed washer can possibly equal the great holding 
power of a wide-range live spring—a big helical spring such as 
Kantlink. 

Let us send you samples—send details of your application. Test 
and compare them on the same job with any type of nut, or with any 
other type of washer. Kantlinks can't lose a real test. Try them for 
efficiency, economy and real safety. 


Write today for descriptive folder. 


THE NATIONAL LOCK WASHER COMPANY 


NEWARK, N. J., U.S. A. 
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LET’S SPIKE A NUT 
... to prove a point! 














Before After 
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it's it's 
tight loose 
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tight — | = — still tight 


the long-range Spring Washer 











TART YOUR PLANS® 
for TOMORROW 
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JOHNSON BRONZE 
Sade 


@ When you tackle the problem of de- 
signing a new product... or improving 
an old one... start with the bearings. 
Tomorrow's competition, enriched with 
present day experience, aided by greatly 
enlarged facilities will be keener than 
ever. The unit that delivers the greatest 
performance at the lowest price will 
command the market. 


Sleeve type bearings will help sim- 
plify your designing and construction 


problems . . . will give your customers 
the performance they have a right to 
expect... all at the lowest cost. Johnson 


Bronze can serve you with the right 
sleeve bearing for each application. 


There’s a Johnson Engineer within 
easy distance from your office. Why not 
let him analyze your bearing require- 
ments? His recommendations will be 
based on facts, free from prejudice, sup- 
ported by more than thirty years’ exclu- 
sive bearing experience. His services are 
offered without obligation. Write today. 


JOHNSON BRONZE 


Sleeve Bearing 
Headquarters 
570 S$. MILL STREET 


NEW CASTLE, PA. 


Che most complete SLEEVE BEARING SERVICE in the world 
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,. the fractional h.p. field 
gained a new, but well- 
seasoned, dependable source 


NEW — because Oster electric motors, now doing their 
part as power units in vital war instruments and mechan- 


isms, had not previously been offered in the market. 


SEASONED — because Oster has been building simi- 
lar motors for 15 years, exclusively as original equipment 


for its own appliances. 


ne — because Oster’s peacetime require- 


ments have always called for 
the very qualities which are 
essential in war applications: 
Light weight, maximum power 
in minimum space, precision 


manufacture, ability to stand 
-0024 to .25 H.P. 
Complete in housing: up under abuse. 
1%” dia. by 2%” long to 
3%” dia. by 5%” long. * 
Windings: shunt, series, 
or split-field 3-lead re- 


versible series. Also per- JOHN OSTER MFG. co. 


manent magnet motors 1” 


dis, 4 Der un. RACINE, WISCONSIN 
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Although present Bodine production 
facilities are entirely devoted to the 
war effort, Bodine engineering service 
is still available to help you solve 
your motor application problems. 


Adapt Motor Mounting 
to Solve Design Problems 


Machine design can often be simpli- 
fied by using a special mounting for 
the operating motor. A flange mount- 
ing, for example, makes it possible 
to obtain extremely accurate align- 
ment with the driven machine. The 
only misalignment possible in mount- 
ing the motor would be due to the 
tolerance in fit of the facing parts. 
This type of mounting also makes 
it convenient to remove the motor for 
inspection or repair. In many cases 
it eliminates special mounting plates 
or brackets which would otherwise be 
necessary. This type of mounting is 


common on blowers and pumps espe- 


cially where the motor is mounted ve 


tically, and has been used in such ap- 
plications as hand sanding machines 


and other small tools. 


Other types of mounting can also 
be used to compensate for vibration 


or to make the installation extremely 


quiet. 








* * x * 


In these days of three shifts a day and 
Saturday and Sunday work, the small 
motors that are so numerous in produc- 
tion machines, timers, and a hundred 
other spots are likely to be overlooked. 
They usually run quietly and efficiently, 
and are so trouble-free that we are in- 
clined to take them for granted. 
Actually they should have extra care 
today. Some of them are running three 
and four times as much as before, and 
it would be difficult to replace the ones 
that burn out. So take extra care—make 
inspections three times as frequent as 


in peacetime. This way you will save mo 


tors, save material, and help win the war. 





MOTORS MUST HAVE 
PROPER SERVICE RATING 
Sometimes it is necessary to move a 
motor from one job to another or to 
operate a machine continuously where it 
has previously been running for short 
periods of time. Whenever a motor is 
operated under different conditions or 
on a new application, be sure that it is 
rated properly. A motor is rated for in- 
termittent duty because the tempera- 
ture rise within the motor will not be 
excessive when it is operated for short 
periods. Putting such a motor on a con 
tinuous duty application will result in 


excessive temperature rise and will burn 


Save these bulletins on motor servicing. 


FRACTIONAL HORSEPOWER MOTORS 


LAST LONGER 


x * * x * 


up, or at least deteriorate, the insulation. 
In case of doubt, consult a Bodine en- 


gineer before changing motor application, 





EXTRA CARE IN 
LUBRICATION 

A motor running three times as much 
as usual will need three times as much 
attention to lubrication. Motors should 
be lubricated according to manufac- 
turer’s recommendation. Be sure to pro- 
vide oil often enough, but don’t overdo 

Too much oil may ruin motor wind- 
ings. The proper amount of oil will great- 
ly lengthen the life of your motor. 





BODINE MOTORS KEEP 
RUNNING 
If properly cared for, Bodine motors 
will run for a long time without trouble. 
Because they are carefully built of qual- 
ity materials throughout, they can be de- 
pended upon for steady operation. Take 
care of your Bodine motor now and it 
will take care of you for the duration. 


You will find them helpful for future use. 


pL: roma CRS 
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ENGINEERED FOR YOUR PRODUCT 
Bodine Electric Company + 2256 W. Ohio St., Chicago 
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Lrgincering Design Produition 


OF ELECTRICALLY ENERGIZED MACHINES, APPLIANCES AND EQUIPMENT 
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TO APPEAR 
IN LATER ISSUES 


Wiring Harnesses. Speed- 
ing up the production of elec- 
trically-energized products 
for war calls for better plan- 
ning than ever in theengineer- 
ing-design of energy supplies 
Thus, pre-fabricated sub 
assemblies of conductors are 
doing their part. 


Wartime Heating Devices. 
Integrated within things for 
war, large and small, are a 
wide variety of heating units 
for providing controlled temp- 
eratures. 


Engineer-Designing War- 
time Products. Indications 
of the basic thinking in 
regard to principles, materials 
and performance of outstand 
ing jobs 


Decimal-Power fMotors. 
Factual things to keep in 
mind in specifiying those 
extremely versatile, compact 
and relatively powerful units 
for today’s products. 
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STANDARD MOTORS AND CONTROLS WILL TAKE STEPPED-UP 
LOADINGS . 


WPB says they will have to do so and here are some suggestions 


WHICH BEARINGS FOR WHAT SERVICE? 


First-aid-to-the-specitier review of various types 


WASHINGTON SAYS 


VOL. 30 NO. § 


YOU WILL BE MAKING THE MOST OF LIGHTER METALS, LATER ON 


Zinc, aluminum, magnesium in quick related review. 


WAR TIME PRODUCTS OF ALERT ENGINEERS AND DESIGNERS 


DYNAMIC BALANCING INSURES LOW-VIBRATION 
ROTATION .. 


Important production aids for the fabrication of 
smoothly operating products. 


AND SO THEY SAY... 


BARRIERS TO HEAT TRANSFER 
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Thermal insulating media protect product performance and conserve energy. 
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The cross ribs are under .050” in section thickness 


and methods of fabrication W1 


All metals 
proper places in the war effort. T 
grade zinc 1s available, and with high sp 


ment to be utilized for those applications W 


maximum value, 
ably lies ahead. 

Our British Allies have, for example 
ings of ZINC Alloy for a variety of war items 
produced in this country. Consider the Canadi 
aircraft gun sight shown at 
” it has been possi! 
he metal for the cross ribs 1 


gun sight is 11)4 
TC 
35” to .050” 


design, to chase t 
nesses which range only .( 

The requirements of dimensional accuracy, prod 
omv and strength for this gun sig 
se of ZINC Alloy Die Castings. 
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ALLOY POT 


by THE New Jersey Zinc Company t [ 
Reg. U.S. Pat. ¢ 
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etal, by so supporting 


a thin section of m 
by the boss 


possible distortion 1n 
of insertion is taken 


the die casting that the stress 


around the bushing hole. 
The part in the illustration 1s a differential gear carrier in the 


pider. The casting is slipped over a pivoted bar which 
is swung back against a Stop. This bar supports the bushing, 
flange end down, and holds it in place for the arbor press ram. 

Because the bushing, when seated, protrudes above the sur 
face of the casting, @ hollow punch is used between the press 
ram and the casting at the end of the insertion stroke. This 
punch 1s placed over a pin next to the supporting block on the 
(see sketch). 


form of as 


fxture when not in use 
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When Materials Are Not Scarce 


Full appreciation of just what the impact of greatly increased pro- 
duction facilities for certain raw materials and semi-fabricated com- 
ponents will mean to post-war industry seems to have escaped many 
of those engineers and designers ordinarily alert to such things. 

For example, as of the end of 1943, the plant capacity for the 
production of aluminum will be 560 per cent of what it was in 1940; 
that available to produce magnesium will be 6400 per cent of 1940 
and the corresponding figure for zinc facilities is 152 per cent. 
Certainly there is no reason to limit the matter to such lighter 
metals, for plastics, synthetic rubber and various other new 
materials follow similarly. 

‘is It seems obvious that these production facilities will not be dis- 
he mantled after the war but will be put to work in the peace-time 
economy. Thus, to state it differently, the specifier of components 
for integration within his complete electrically-energized product 
will have a tremendous availability upon which to draw with likely 
< price-competitive relationships influencing his choice. The implica- 
tions are almost incredible when one contemplates the costs of 
rtd materials from those comparatively limited production setups of 
i the past and the approximately likely ones from greatly augmented 
facilities always assuming, of course, that regulated competition 
ober and some semblances of free enterprise will prevail later on. 
will All of which is an excellent reminder of the thinking that is being 
done by management and engineering-design staffs, today, regard- 
ing the shape and character of things tocome. Electrical ways have 
scarcely been applied to any real approximation of their full useful- 
ness. That sub-classification of electronics holds implications quite 
as great, or greater, than anything that it has yet revealed. 

Again, as all specialized manufacturing facilities, such as dies, 
moulds and presses are tossed in the scrap heap, product develop- 
ment engineers of that hopeful tomorrow will have an unparalleled 
opportunity of virtually starting from scratch. Behind them lies 
everything except the lessons of experience, ahead is the infinite 
stimulation of things not yet accomplished. Free of the inhibiting 
influences of left-over fabrication facilities and unamortized equip- 
ment the path of potential accomplishment is very clear. 

Tomorrow holds technical achievements and commercial oppor- 
tunities of dazzling brilliance for the satisfying of the wants of a 
war-weary world. No need ponder the economics of post-war re- 
sources either, for those debts will never be paid; certainly not in 
full and assuredly not to the detriment of the realization of 
announced war objectives. 
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Standard Motors and Controls | 


ONSERVATIVE approaches to the specification 
problems of the engineer-designer responsible for 
the development of complete, electrically-ener 

gized products of various kinds are out for the dura 
tion. Some combat equipment will have to be all-but 
invulnerable to failure in service ;* other units, par 
ticularly noncombat items, will have to go along on a 
something-less-than-quite-good-enough basis. Thus, a 
sort of choice between the extremes of super-conserva 
tism and of taking fairly wild chances may have to 
be made. 

This discussion is an endeavor to provide a guide 
for the engineer-designer in his selection of the proper 
equipment for his present-day product, particularly of 
motors and controls. When the emergency is over, 
many current recommendations will be due for discard 
or material modification. Others, with war-proven 
merits, may be retained in peacetime practice 

There stand two basic objectives : 

A—Compliance with orders of the War Production 
Board. 

B—Conservation of all materials, especially copper*, 
in the design, fabrication and production of the prod 
uct; and of required man-hours for production and 
maintenance work. 


USE STANDARD EQUIPMENT 
NE OF THE first rules which the engineer-de 
signer must accept is that the design of the prod 
uct and the specification of the motor « 


trol are literally inseparable consid 


rive and its con 
erations, today 
Further, the product design will have to adapt itself 
to standard motors and controls. 
form with the latest standards issued by the American 
Standards Association (C 50) and the Motor and Gen- 
erator Standards of the National Electrical Manufac 
turers Association (Nema 41-64). Controls must 
comply with ASA (C 19) and Nema (40-59) speci 
fications.t 


Motors must con 


Again, undue delays can be minimized in obtaining 
motor and control units by specifying those of the moré 
readily obtainable ratings. Even though a motor is 
strictly in accordance with established specifications, 
and has in the past been carried as a stock item, there 
are often conditions which may render its procurement 
difficult and subject to long delays; the specification of 
hard-to-get items should certainly be avoided. As an 
example, consider a multi-speed motor having a four- 
Naturally, the 
procurement of such a motor may be much longer de 
layed than that of a standard, 40 deg. ( 
horizontal, single-speed, squirrel-cage motor providing 


speed rating for constant horsepower 


open type, 


*See “Some Things Expected Of Electrical Components 
For Wartime Products”, October 1942 

x See “Copper—How To Get Along With Less Of It’ 
October 1942. 

tSee also, “How New Electrical Standards Will Improve 
Machine Tool Status,” December 1941. 
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normal starting torque with normal starting current. 
Therefore, the product should be so designed that it 
will accommodate itself to operation by a motor of the 
latter type. Motor variations, such as multi-speed 
windings, fan-cooled construction, vertical or flanged 
frames, even though standard, will possibly add weeks 
to the delivery time. 

Desirable equipment for heavy duty service under 


—WPB says that only _ standard 
motors and controls may be specified 
for engineering-designs of machine 
tools (Elec. Mfg. August 1942, p. 39) 
—WPB calls for equipment up-ratings 
to save materials (August, p. 130) 
—WPB asks simplification, standardi- 
zation and also substitution (October, 
p. 93) 

—How to do it? By going right back 
to fundamentals says Engineer Hall 
and checking hp. needs of the product, 
ratings, operating temperatures and 
to-be-encountered starting conditions. 
—But don’t go off the deep end and 
risk more than actual savings can war- 
rant. Continue to use good engineer- 
ing judgment (September, p. 53) 





present conditions, means ac. units suited to operation 
on 440 volt while 220-volt operation will be imperative 
in many cases but it should be avoided whenever pos- 
sible. If a motor is operated on 220 volt, the capacity 
of the copper conductors by which its current 1s sup- 
plied will be twice that required for 440 volt. Thus, 
for a 7% hp., three-phase motor operating on 220 volt 
the full load current will be 22 amp. while the same 
motor operating on 440 volt will require but 11 amp. 
These figures are as given in the National Electrical 
Code. For any individual motor of specific efficiency 
ind power factor the amperes, as determined by cal- 
culation, may show a slight variation. ) 

Motors for special voltages and for de. may still be 
obtained but such equipment is subject to delivery de- 
lays. Small fractional horsepower motors for oper 
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Will Take Stepped -Up Loadings 


which case a eood approximation may be reached by 


RECOMMENDATIONS FOR SELECTION 
OF MOTOR TYPES (WPB 





assuming an efficiency of 85 per cent and a power factor 
of 75 per cent. Figures thus attained should be verified 





' + 
i That type of motor selected should be of the simplest mechanical later Dy actual test 
and electrical design, which can be used to economically accomplis| Formulas for horsepower are: 
the purpose for which the motor is purchased. Where operating ee ae nn a 
it onditions permit, the following specifications should be adhered to For de. motors: 
It i 1. Open type motors rather than protected motors | volt ’ amp. > efficiency 
he » Motors of high speed instead of low speed | 1D 74; 
* ; : ; / ) 
ad 3 Single speed rather than multi-speed motors 
ed ; } lor single phase ac. motors: 
ed 4. Single winding rather than two-winding where multi-spec 5 ' 
motors are essential H volts > amp. > efficiency < power factor 
= e A nstead of dc. motors where ac. is available I Al 
/ ) 
6. Squirrel-cage instead of slip ring motors | 
‘or tw ase ac. 1 S: 
ler 7 Single voltage motors only should be sp cified oO VO-pnase ac. motors: 
8 Dc. adjustable speed motors should have a lesser speed range volts amp. (per phase ) < emciency 
than formerly used H power factor «K 2 
——_—_—_—_———————— p 
vw) 746 
ation on 220 volt, and even tor 110 volt, will continue ‘or three-phase ac. motors: 

+ -« ’ ] ] + “> . 
to be made and supphed but integral sizes should not volts & amp. (per phase) * efficiency 
be applied to lower than 440 volt when it is possible to power factor * 1.73 | 
avoid so doing Hp 746 

) oa ll nresent restrict and c¢ 5 , 
asically, resell re TICTIONS Upon Motors are con ; . 
Ba it , he pre-emergency practice for motor selection has 
trols have as their main objective the conservation of 
strategic materials, which means virtually anything en 
tering into their construction, but applying with par 
ticular force to the conservation of copper. 
Of fundamental importance at any time in the selec Is -7),) cer 
tion of a motor is a complete understanding of the PU le 
service which it is to perform. Today it becomes more C 
ae 
important than ever his understanding comprises eA OL ALL) 
the horsepower requirements, the load conditions, 
whether the service to be performed will be of a con 
stant or intermittent nature, the speed requirement o1 
requirements, and the method by which the motor will 
he integrated wit] the product. 
HOW LARGE A MOTOR? 
OWER required to operate a product of new 
design may be determined by methods of approxi 
“~ mate comparison, by calculation, or by actual test. Al 
| tu ' , W WHEEL, 
most any new pr dluct will toa degree be duplicated by QQ . eT Ta a 
an existing product which may serve as a basis for com \\ 800 RPM 
on as WOOO 
parison. Or, the duty of a product being known, the 
ive . 
power requirement mav be calculated from the actual 
OS e ° ° “ 
work done, the speed at which it is done, and the effi 
ily . . ; ; 
ciency of the elements through which the power is trans 
>= . ° 
q mitted trom the motor to the point of work. Deter- 
us, ee ‘a. ; 
; nination of horsepower is also made by applying to the 
‘Olt : 
product any motor which is apparently large enough to 
me iy ; ; 
operate it, testing this motor for current consumption 
ip. and t ae 7 _ , 
; and then calculating the exact requirement by formula. 
ca T . . : 
Phe selection having been made, and the selected . 
ICV : OTH voltage and rpm. are related to motor sizes, 


motor applied, the product should then be subjected to 


ratings and weights in no mistakable fashion 


a careful electrical test to assure that the pilot job Is A—By specifying a 5 hp 1800 rpm. unit instead of a 
neither over-motored nor under-motored. Such a test 900 rpm. job these relative sizes, and related weights 
be mav readily be made by means of a voltmeter and an become available. B—Service factors (making the 
de ammeter wail hn. Scdiess Semel Seeciimanstth tte motor tackle a bigger job than ever before) enter the 
eY e 5 ; | we? problem, too. For a predetermined 644 hp. load 


exact etticiency and power factor May not be known, in either 5 hp or 714 hp motors mav be specified 
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been, “play safe, no matter if the motor is oversized.” 
Under emergency conditions the rule may well be “play 
accurately and have the motor right.” Formerly, it 
was considered good practice to allow a liberal margin 
in the selection of any motor—not so now. The only 
satisfactory selection must be based upon accurate 
knowledge of the performance the motor is to render 
and the selection, whenever possible, of smaller ratings 
than formerly. Thus, when the old practice was in 
vogue, a tested power requirement of say 12! hp. was 
met by the application of a 15 hp. motor. Under pres 
ent conditions, the selection will be a 10 hp. motor based 
upon taking advantage of the service factor as well as 
the fact that modern design and construction provides 
a greater leeway than formerly. Care, however, must 
be exercised to avoid the selection of a motor that is 
definitely too small tor the job that it must do ; otherwise 
a breakdown will result in loss operation of the 
product. This may be so serious a matter in certain 
products for certain services that motor failures must 


be avoided by every reasonable precautior 


SERVICE FACTOR LEEWAY 


HAT service factor established by Nema, for gen 
T eral purpose, open type motors, permits the motor 
to carry 15 per cent above its normal rating as a per 
missible loading. Furthermore, on ac. motors having 
no commutation limitations (as with de. motors) reli 
able manufacturers are recommending the application 
of a wider service factor and advise, when used with 
consideration, a service factor of 25 per cent above their 
normal ratings. Such motor builders concede that 
motors when so loaded may not stand up as long 
as those having more conservative ratings but if a 
motor lasts for 60 months instead of 100, the main 
purpose of its specification presumably having been ac 
complished in that time, both time of construction and 
amount of material has been saved. Of course, no one 
can tell what the conditions will be after the emergency 


RECOMMENDED PRACTICE FOR HORSE- 
POWER LOADING OF MOTORS* 


On Direct Current 


On Alternating Current 





Up Use Instead Up Use Instead 
to Standard ot to Standard of 
1.25 1.00 1.50 1.15 1.00 1.50 
1.88 1.50 2.00 1.72 1.50 2.00 
2.50 2.00 3.00 2.30 2.00 3.00 
3.75 3.00 5.00 3.45 3.00 5.00 
6.25 5.00 7.50 25 5.00 7.590 
9.38 7.50 10.00 8.62 7.50 10.00 
12.50 10.00 15.00 11.50 10.00 15.00 
18.75 15.00 20. 17.25 15.00 20.00 
25.00 20.00 25.00 23.0% 20.00 25.00 
31.25 25.00 30.06 28.75 25.00 30.00 
37.50 30.00 40.00 34.50 30.00 40.00 
50.00 40.00 50. 46.00 40.00 50.00 
62.50 50.00 60.00 57.5 50.00 

75.00 60.00 75.00 69.00 60.00 

93.75 75.00 100.00 86.25 75.00 

125.00 100.00 125.00 115.00 100.00 

* Based on a service factor for ac. of 1.25 and for de. of 1.15 








RECOMMENDATIONS FOR SELECTION 
OF CONTROLS (CWPB 


The wiring of all controllers should be specified as following the 
shortest route consistent with the avoidance of electrical and 
mechanical interferences 











2. When controllers are built to order for a specified horsepower, 
buses, terminals and wiring should not be specified in a size 
larger than the minimum required by the application for which 
the controller is designed 


3. No controllers should be specified of a capacity in ey 
minimum required for the application 


ess of the 


4. No equipment or device should be specified for a controller whicl 
can be eliminated without causing severe operating hazards 
This equipment includes indicating lamps, special nameplates, 
instruments, test receptacles, jacks, extra terminals, special 
locks, items for improvement of appearance, etc 

5. Control circuit wiring should not be specified of a size larger 
than the minimum required to carry the current and to insure 
reliable and safe operation 

6. Controllers should not be specified with finishes which contain 
certain critical materials unless these finishes are absolutely 
necessarv tO maintain Operation of the controller 


Color coding of controller wiring should not be specitied, unless 
5 I 
absolutely necessary 


8. Control circuit transformers should not be specified unless the 
line voltage is higher than 600 volt, or unless suitable pilot 
devices of adequate voltage rating are not availabl 


9. Control circuit fuses should not be specified if the control trans- 
formers have less than 2200 volt primary winding or if the 
control circuit is direct current 


10. Where full voltage starters are available, and if motor design 
will permit, reduced voltage starters should not be specified, 
unless torque must be limited, or if system capacity makes full- 
voltage starting impossible 

11. If manual controllers of suitable ratings are available, magnetic 
controllers should not be used, except where pilot devices are 
essential to the operation controlled or where lack of under- 
voltage protection would result in detinite danger to human life 





is over; but, today, conservation and prompt procure 
ment are the vital elements. 

\s illustrated by figures furnished by one of the 
leading manufacturers, and applying approximately to 
motors of any other make, consider the selection of a 
motor fora required load of 6! 4 hp. Under the former 
practice, a 714 hp. motor would have been chosen with- 
Under the present conditions, a 5 hp. 
motor may well be specified. 


out question. 
In this particular case a 
saving of 63 Ibs. of vital war material is effected. 

In testing a product for horsepower requirements, 
both the starting as well as the running demand should 
be taken into consideration. In many instances it will 
be found that a product showing a rather heavy start 
ing power requirement will, when full-load speed 1s 
attained, require far less horsepower than would be 
needed if the selection were made on the basis of start 
ing requirements. It is therefore usual practice in such 
a case to select the motor for running rating, based on 
full-load operation, and to employ, 1f needed, a motor 
of the type which is constructed for high starting 
torque as per Nema classes C or D.* 

Voltage Maintenance. Motors are wound for spe- 
cific voltages and it is of great importance that the rated 
voltage, as shown on the nameplate, should be main 
tained at the motor terminals. Motors will operate suc 
cessfully on a voltage 10 per cent below that for which 
they are rated but, under such conditions will not pro- 
vide full starting torque. Starting torque varies as the 


Continued on p. 100 
* See, “Why Not Polyphase Motors?”, March 1941 
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Which Bearings For What Service? 


Because of the importance of irouble- 
free performance, where _ rotating 
parts are supported or guided, the 
specification of the right anti-friction 
device for the job that it is to do is 
something that deserves full, well-in- 
formed attention and considered de- 
cisions. There are middle grounds 
where one or several bearing types 
may be specified; there are also points 
where precisely the right bearing of- 
fers the only acceptable solution. 





KFORE undertaking to specify the bearings for 
integration within his product, the engineer-de 
signer should carefully analyze each of five im 
portant considerations as well as their relationships to 
one another. The factors to be considered are speed, 
load, temperature, operating conditions and character 
of the performance sought. The uninterrupted life of 
a bearing preferably should be as great as that of the 


machine of which it forms a part. 


WHAT BEARINGS MAY DO 


RIMEARY functions of bearings—radial, thrust, 
and guide—are the supporting and guiding of 


moving parts under all sorts of positions, operating con 


BE ARING closures mav be 
of many forms. Here are 
some examples. No. 1-4 are 
for journal bearings; No. 5-8 
are for roller bearings. | 
Capillary groove 2—Felt 
ring. %3%—Cork washer held 
by snapring. 4—Oil plunger 
and felt rings. 5—Felt clos 
ure. 6—Metal stamping acts 
as plunger. 7—Leather seal 


y 
8—Piston rings 
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By CHARLES R. UNDERHILL 


CONSULTING ENGINEER 


litions, ete., et hus there are heavy, light, and in 
termediate-size bearings—all using some lubricant (oil, 
grease or graphite in some form). The lubricant may 
also serve to preserve finely finished surfaces, act as a 
thermal conductor and as a bearing closure in addition 


the proper characteristics for the required 


LO POsSsSessIl 


ng 


bearing applications. 

Bearings are further classified according to the na 
ture of the relative motion. If sliding, both radial and 
thrust bearings are plain bearings—when rolling, roller, 

|, or anti-friction bearings. Besides being straight, 
they also are flanged, self-aligning, and of special shape. 
Step or collar bearings are plain thrust bearings. Var- 
ious types of bearings are used as rollers, a cam fol 


lower being an example. 
FOR SLIDING CONTACT SURFACES 


OURNAL or sleeve bearings consist of a sleeve 
J made in one or more parts and completely encircling 
the shaft in most cases. Journal bearings support the 
rotors of most steam turbines, large electric genera- 
tors, and centrifugal pumps, and are used in practically 
every type of machine. They are often found where 
low first cost and quiet operation are imperative, as in 
household stokers, refrigerators, and ironers. These 
bearings commonly are termed sleeve bearings. 

There are three kinds of friction in sleeve and other 
bearings: (1) Dry friction when the shaft rubs entirely 


against the bearing material; (2) fluid friction between 
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ermal conductivity so that the heat generated will be 


t 


QuickKl\ conducted away and dissipates as 18 usually the 


Case with a cast bronze bearing. 
1 


Hard steel shafts are commonly used wi eal 


of: readily-renewable babbitt: bronze. as in machine 


tools; cast iron, for low cost and light loads: and 
wrought iron for high pressures and low s1 | CEs 
rougnht Nn to! wn | ssures a LOW peeds Ol 
io oor — 1 +] ie ita f Pes bask Gat 
steel shafts are used with bearings of white-metal a 
] : in ie f as 
IOVs, IN Manv Classes Of Machines ITONZE or streng 
and good wearing qualitv; and Cas ro 0) oderate 


oads and speeds 


\Wear is reduced by producing su 


smooth surfaces on journal and bearing that no rut 
ning-in 1s necessary and no scuffing of the softer ma 
terial of the bearing will occur, the surface of the shaft 
being given the required hardness, as by rolling 
Regardless of the size of the bearing, the unit pres 
sure allowed in the design of sleeve bearings of 2 i 


diam. or more 1s quite low in electrical machine ry, being 
about SO lb. per sq. in. maximum projected area at full 


load. The projected area 1s the product of the bearing 


length and shaft diameter. 

The product of the pressure load P in Il 
and the rubbing velocity V in linear ft. per min. is 
constant quantity PV over certain ranges in many cases 
The relationship is best suited to a shaft that is har 


and ground smooth, as are most shaft surfaces. In on 


44 


SOME tvpical motor sleeve bearings (A) of th 
“bronze alloy type. B Needle bearings are a 
special type of roller bearing with a remarkabl 


performance record for certain specification points 





B 


tha 1-1Nl. ciam s] alt, the pres 


sure load is about 650 Ib. per sq. in. at a 


1.000 rpm., whereas at the same speed thie pressure loac 


P of a 2-1n. diam. shaft 1s about 8O Ib. per sq. in., witl 
P\ 50.000 in both cases. The numerical value 
P\ is. considerably grealel for hard, smoot! steel 


=| alts that TQ! ordinar\ cold rolled finisl : ly MWly 10.000 
for the tormet and 6.000 fo. the latter I a specihe case 


] 


tvpe of sleeve bearing 


go, 
Well bonded steel backed babbitt LV] bearings give 
CXCeHEel service where small Clearances lus be accu 


tely maintained, and under heavy pressure, without 


seizure or scoring; they do not build uy 


~ 


excessive tem 
peratures with improperly maintained lubrication, and 
ire particularly adapted for heavy loads and_ pro 
ounced shaft deflections Replacement osts are les 
sened by replacing or building up the babbitt, since the 


steel backing can be retained. 


In easil\ replaced bronze backed babbitt bearings the 
1 } 1 ona . 4 +} 
yronze may become the bearing surface for a time in the 
event of the babbitt wearing awav. The addition ot 


about 2 Her Ceni Of Tree lead to the bronze structure 
reduces the danger of seizure and provides self-lubrica 
ion in emergencies or 1n cases of uncertain or restricted 
lubrication, provided the lead does not flow out of the 
matrix due to high temperature. 

In sleeve bearings, the rotating shaft 1s sustained on 
il through an oil film being drawn around beneath it by 


wedge action, thus tending to center the shaft in the 


bearing Che thickness and extent of the oil film are 
lependent upon the general design of the bearing, the 
method and point of application of the load, the linear 


speed of the shaft surface, the temperature, the method 


+} 


and point of application of the oil, the viscosity and 


oiliness, or abilitv of the oil to adhere to and _ protect 


the surtace of the shaft where the wedge action occurs, 


ind the film strength of the oil. 


ATTENTIONLESS JOURNAL BEARINGS 


N MANY cases, these accurately-dimensioned, reas 


onably-priced bearings solve troublesome problems 


due to friction, heat, immersion in liquids, dust, norse, 


t 


ELECTRICAL MANUFACTURING 


etc., or neglect as in inaccessible locations, because they 





al 
lul 
an 
of 








contain a non-dripping or non-contaminatiny 





PLUS PERFORMANCE BY BEARINGS 


Operate submerged in acids, et 


Operate with but slight tem) 


Exclude foreign materials 


Withstand high pressurc 
Withstand high temperature 


Withstand low temperature Require no attentior 
Operate dry Retain all lubricant 


ature rise 


Operate noisclessly Some ultra-high speeds 


Withstand vibration and shocks 





lubricant 


vithin their structures. \vailable in various types, 
shapes, and sizes, they are extensively used where oil 
spatter and ontamination cannot be permitted ; In ap 


1 


plications having explosion hazards, as oxygen handling 


equipment, id in household appliances, as examples 
They require no additional lubrication during the life of 
the machine or appliance 1n many instances; carry heavy 
wr light loads over wide speed ranges, and withstand 


shocks and impacts here also are bearings which 


customary manners, retain some oil and 


lubricated 
lubricate on the self-lubricating principle 


Most of these bearings are available in thrust and 


self-aligning tvpes, as well as plain sleeve, and irregulat 


and special shapes. \ll are designed to retain then 
lubricants Tool long periods ind Lo exclucd dust. clirt. 


and moisture, although moisture does no harm in some 
if them 

Self-lubricating bearings. These porous, toug! 
ind strong products of powder metallurgy contain thei 
own lubricants, much as a sponge retains liquids, ane 
automatically teed them to the bearing surface as re 
quired without gumming or smudging actions, that oftet 
cause seizure and scoring, or loss from dripping o1 


running out No internal oil grooves or other lubricat 


ing devices are necessary for noiseless operation, al 
though the latter may be retained when changing t 
this tvp« 

Phe bronze bearings are made porous so as to con 


Ne edless 


proper ol 


tain as much as 40 per cent of oil by volume 


to say, these bearings are supplied with the 
for the particular application where they are to be 
used, as stated to the bearing manufacturet Phe por 


] 


ositvy, which is a measure of the ability of a bearing to 
absorb oil, and also the time-rate of flow of oil to the 
hearing surtace, is inversely proportional to the densit 

of the bearing material 


\mor 


flow of oil 


ie the factors which determine the time-rate of 


] 


(capillarity) are the materials used, the 


temperature, pressure, the viscosity of the oil, and the 


COnNdwON Of The bearing sul e. \s the shaft begins 
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to revolve there is a slight increase in the temperature 


and oil from the bearing structure forms a film between 





the bearing and the shaft to which it adheres in the 


‘ustomary manner. Centrifugal forces also aid in the 
flow of oil. When the shaft stops rotating and the tem 
perature falls, most of the oil returns whence it came. 

One method of making porous bronze bearings con 
sists In mixing powdered metals in proper proportion, 
after which the pre-alloyed bronze powders are placed 
in a hydrogen furnace to remove all oxides, and next 
they are mixed with volatile salts (driven off in the 


subsequent sintering process) to produce pores which 


act as reservoirs for the oil. They are molded under 
high pressure to close dimensional tolerances, after 
which they are heat treated and finished to size. There 


ire variations in such a process, however. Following 


he sintering and finishing processes they are impreg- 
nated with a suitable oil. 

The original oil content of such a self-lubricating 
hearing often is sufficient to lubricate it during the life 
of a machine. Otherwise, it may be replaced or the 
proper kind of oil may be applied to the bearing in cus- 
tomary manners, when the bearing will absorb oil as 
required he oil may be changed or replaced by 1m- 
nersing the bearing in clean gasoline, carbon tetra- 
chloride, ether, or alcohol, and next submerging the 
bearing in the required oil for 15 min. at 140 deg. F 
It is best to consult the bearing manufacturer in such 
Cases, however 

Porous bronze bearings, some of which are steel 
hacked, are excellent filters for dust, dirt, and pow- 
dered abrasives, tending to keep them from bearing 
surfaces. 

\s examples, straight-wall bearings may be obtained 


with inside diameters from '% in. to 1% in.; 


outside 
in. to 1 13/16 in., and lengths from 


} 


diameters from 


+ ) 
1 th. to 2m. 


\pproximately the same general di 
inensions prevail for standard flanged and thrust-type 
bearings, which also may be had in special lengths. 
\ccurate dimensional tolerances are maintained, being 
of the general order of = .OO1 in. to 4 0025 in. for 
010 in. for outside diameters, 
and + .005 in. to = .OO8 in. for total length.  Self- 


> 


inside, and + .0025 to 


ligning bearings, as well as special shapes, also are 
ivailable in this type. 
Porous-iron oil-impregnated self-lubricating bearings 


made by powder metallurgy also are available. \l- 











B 
N INIATURE bearings of tl 
ball type. A—So diminu 
tive that a needle and thread 


are large by comparison 


This pivot type miniature w c 
four lin. diam.ballsis accurate is 
to +0.000025 in n 

. 





~t 5mm 


1 


though the original oil impregnation 


tor the life of the machine, provision can be made for 


an external supply of oil to be fed to the bearing 11 


motor service, for example. They are available 1 


bushing and thrust-washer combinations to carry radial 
and thrust loads: flange bearings to both radial and 
axial loads in motors, appliances, etc., and in spherical, 
self-aligning and combination type, as in clutch pilot 


bearings, outboard motors. and packless water pumps 


Self-lubricated oil- a wooden bearings 


made from hard seasoned maple are less expensiv: 
than metal bearings which they outwear in many appli 
cations 1n a dry atmosphere at ordinary room tempera 


ture best suited for their use. They generally contain 


iC 


about 45 per cent of oil by volume \ maximum load 
| 


t 40 lb. c 
200 rpm. The bearings are used with heavier loads 
+] 


t] 


vary according to the particular applicatior \W hen the 


load has been quite negligible, it has been possi 


obtain a speed of 5,000 rpm. 
The best service will be obtained will these bearin 
if the inside diameter is reamed to the manufacturet 


specifications after they are pressed into final positior 


The usual dimensional tolerances are + 0.002 in. o1 


length, inside and outside diameters, but in certain 11 


stances + 0.0015 in. may be obtained Working t 


closer limits may increase the cost. 


Alloy-gr aphite bearings. In operation, the shaft 


runs on a thin mirror-like film of graphite. Included 


16 





sq. In. projected area is recommended for 


he speeds are proportionately low, but the statistics 


SOME CHARACTERISTIC SPECIFICATION 
POINTS FOR VARIOUS TYPES 
OF BEARINGS 


Journal Or Sleeve Bearings 


Centrifugal pumps lroners 
Electric generators Refrigerators 
Electric motors Steam turbines 
Ho ential stokers Machine tools 


Most types of machines 


Self-lubricating And Ojil-less Bearings 


I conditioners Gun directors 


\ 
\irplanes Household appliances 
\ 
3 


iromobiles Ironers 
Beauty shop equipment Juicers 
Business machines Machine tools 
Cash carrier systems Magnetos 
Convevors Packaging machines 
Electric clocks Paper making machi 
Electric fans Portable tools 
Electric motors Pumps 
Elevators Textile machinery 
Farm imy nts Vacuum cleaners 
I Washing machines 





Roller Bearings 


Automobiles Mine machiner 
Crusher plants Paper mills 
Engines Pumps 
Grinders Propeller shatts 
Lathes Railway cars 
Locomotives Steel mills 


Wire stretchers 


Needle Bearings 





Agricultural machines Electric drills 
Aircrat Elevators 
Automobiles Gathoned motors 
Convevors ae mills 
Cameras Sanders 
juIpment Textile machiner\ 
es Vacuum cleaners 
Water pumps 
Ball Bearings 
Agricultural machinery Hammer mills 
Clay making machinery Lapping machines 
Electric motors Machine tools 
Feed mills Paper machi 
Grinding machines Pumps 
Wood working ma 
Miniature Precision Ball Bearings 
Ar O ters aboratory test equipment 


in the more than thirty alloys used by one manufac 


urer, are copper base, leaded bronze, white metals, and 


] ] 
| I 


special babbitts. [-venly and thoroughly mixed in each 


pe of alloy used 1s an almost microscopic flake graph 
ite so universally distributed throughout that the entire 
hearing material has just as much lubricating value as 
he rubbing contact surface, which cannot dissipate or 
leak away. These bearings have a deopomenes strength 
30.000 to 70.000 Ib... with a tensile strength ranging 
from 4,000 to 12,000 Ib. per sq. in. They can with 
stand temperatures of 600 deg. | 
While it is not necessary to oil these bearings, it 
loes no harm and water 1s beneficial rather than harm 
them. They can be supplied oil-impregnated if 
desired. Under extremely dry conditions, P\ 10,000 
a conservative speed and load lemperatures in 
excess of 200 deg. F. must be considered in calculating 
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Byrnes Has Full Powers. Second only to the chiet 
executive in the powers vranted to him as director of 
economic stabilization, Justice James I*. Byrnes has one 
of the most important assignments in Government to 
day. He controls civilian purchasing power, prices, 
rents, wages, salaries, profits, rationing, subsidies and 
all related matters. The executive order states, “The 
director, if he deems it necessary, may direct that any 
policy formulated under this order shall be enforced 
by any other department or agency under any power 
or authority which may be provided by any of the laws 


of the United States.” 


Technical Development Office. \ppointment of a 
committee of engineers and scientists to determine the 
manner in which the projected Office of Technical De 
velopment should be set-up within WPB and to define 
the scope, functions and methods of operation which 
the office should have has been announced by Chair 
man Donald M. Nelson of WPB. Chairman of the 
new committee is Webster N. Jones, director of the 
College of Engineering, Carnegie Institute of Tech 


1 vlc er \ 


Machine Tool Output Up 83 Per Cent. The value 
of the 29,100 new machine tool units shipped: during 
\ugust was $117,442,000, according to \WPB figures. 
During July 28,300 units valued at $113,600,000 were 
shipped. Dollar values for \ucust, 1942, represent an 
increase of 8&3 per cent over August, 1941. 


Electronic Devices Further Restricted. \ll prod 
ucts involving vacuum and gaseous tubes of an elec 
tronic nature are affected by Limitation Order [.-183 
which goes considerably further than did L-44, previ 
ously in effect, prohibiting the manufacture of civilian 
radio sets. None of the provisions of the older order 
are atfected but the new one extends the coverage to 
everything used in the electronic field from micro 
phones to antennae and including tubes, parts and com 
plete equipment. No one may manufacture, fabricate, 
assemble or produce electronic devices in excess of the 
minimum inventory required to meet deliveries on or 
ders rated A-3 or higher. Inventories are permitted 
up to a 45-day supply but may not in any case exceed 


12'% per cent of total 1941 sales. 


Further Air Conditioning, Refrigeration Bans. 
Production of additional types of air conditioning and 
commercial refrigeration equipment is prohibited by 
general Limitation Order 1-38. Specifically, the fol 
lowing are now prohibited in addition to previous re 
strictions : non-commercial water coolers with an ice 
capacity of less than 25 Ibs.; refrigerated display cases 
of all types; and low temperature mechanical refriger 
tors with a net capacity of more than & cu, ft., but not 
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over 24 cu. ft. which are used for freezing and storage 
of food on farms. All of those items mentioned could 
he produced in restricted quantities under the terms of 
the previously amended order. Certain sales restric- 
tions and releases were included in L-38. 


Lamp Varieties Halved. Moving to conserve mate- 
rials and production capacity in incandescent and fluo- 
rescent lamp manufacture, WPB has reduced the types 
of bulbs to be made available from 3500 to 1700. This 
simplification order will not effect a curtailment in the 
total production of electric lamps, according to W PB, 
for permitted types will be produced in quantities to 
compensate for those which will no longer be made. 


Plant Concentration Coming. Defini 
centration as the allocation of restricted civilian pro- 
duction to special plants within an industry, H. A. Din- 
egar of the division of civilian supply, WP, reports 


plant con- 


1g 


upon current status of British methods in which indi- 
vidual industries have developed plant concentration 
programs. “Conversion ability, suitability, labor and 
market conditions, power, transportation and size of 
the company will all be effective in final decisions re- 
garding the choice of nucleus firms,” said Mr. Dinegar. 


Chromium and Nickel Limitation Revised. lurther 
restrictions upon the use of chromium, nickel and their 
various alloys to specified operating parts for instru- 
ments, valves and regulators of the type used indus- 
trially has been effected by Limitation Order L-134, in 
the interest of further conservation of critical mate- 
rials. Ratings on which manufacturers are permitted 
to deliver new equipment have been raised from A-10 
to A-1-C except for Army, Navy, Maritime Commis- 
sion, War Shipping Administration and other desig- 


nated agencies. 


Priorities Control Bureau Organized. Under the 
direction of Deputy Director General J. A. Krug for 
priorities control, a new bureau has been organized with 
a total of 15 operating branches, an appeals board and 
a clearance committee. Edward Falck serves under 
Mr. Krug as assistant deputy director general for pri- 
orities control. A. N. Holcombe is chairman of the 
appeals board and Donald Uthus is chairman of the 
clearance committee. Henry P. Nelson is chief of the 
system planning division. S. S. Stratton is director of 
the review division and J. H. Ward is director of the 
compliance division, The four main branches are ma- 
terials control, priorities review, compliance and 
foreign. 


For Program Coordination. WPI ’s new program 
coordination division is headed by Donald D. Davis, 
president of General Mills Company. His title is that 
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You Will Be Making the Most of 


BY JOHN C. LEBENS, JR. LIGHT METAL PRODUCTION IN TONS 








| r Inare ; o \ aa 
PRODUCT DEVELOPMENT ENGINEER soe | ee coe | Sees World | t! 
Aluminum 936 102,027 26,900 363,900 | 
937 133,037 42,500 482.300 a 
1938 130,400 66,000 581,600 : e 
O MAKE the most of die-castings of the lighter 939 148,677 75,000 672,400 

NN i EE fiat a dial 940 187,554 95,000 785,000 
alloy after the war will entail first, a tull ap Wartime capacitv* 1.050.000 200.000 tl 
preciation. of the possibilities or die Castings as Zinc 9346 474.616 137,620 1.497.078 n 
such; second, a new acceptance of the potentialities of 937 540,073 143,921 1,667,868 | 

: 5 c 7 & co 3) < > 

ili a cia: deiheeind soni Sarge sala ae )38 422,335 155,726 1.589.290 
alloy Ive | ind third, but by no mean least, a 1939 494/839 161.755 1'678 085 sI 
careful evaluation of the economic factors involved 11 940 657,000 180,000 | 732,000 cl 
the ultimate use.* Wartime capacitv* 1,000,000 | V 

aoe ; ; ] 1 Magnesium 937 2.05¢ ( ) 
Die casting, as a relatively new irt, has progressed sagncsiun oa npr an p 

; / ? ZS 24,700 
by leaps and bounds from an inauspicious beginning 939 3,039 31,000 b 
at the turn of the present century. Even though com 1940 9,680 39,900 tl 

Fat Saeed . ; : , Wartime capacitv* 462,500 

mercial castings had been produced as early as 1900 Ci 
a 
\ 
A Fig. 1 B x 
b 
r 
b 
al 
W 
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YPICAL zinc (A) and aluminum (B) alloy die cast by 
ings of the conventional kind. Remarkable intricacy d 


accuracy and finish characteristics may be noted Ve 





aa 


The equipment improvements have been directed 
toward increasing the speed of casting, producing a 
more homogeneous material by increasing the pressure 
; to which the casting 1s subjected and evolving the best 
die casting was not listed as an industry in ‘Metal methods of introducing metal into the mold 
Statistics” until 1936, when the total tonnage was give1 
as 13,500 tons The following vear saw the tonnage 


a4 ; ; 5 HIGH SPEED DIE CASTING MACHINES 
jump six fold to 90.000 tons, indicating the rapidity 


> I 
with which die casting was accepted Makers of ele 
. 1 1 1 ¢ a9 : } nn ] 167 
trically-energized products were early 1 sensing the ODAY cas lg speeds 4 one thousand cveles je 
potentialities and in specifying die cast parts jour are attainable with some die casting ma- 
lhe rapid development and acceptance of di ist chines on simple molds but a more reasonable figure 
: 4 : ‘ —— - ] s 
ing by industry after a slow start was dependent upot is three hundred to four hundred cycles per hour. 
1 . . - 4 4 4 : . +} ] e +. ; 4 1 
the development of suitable equipment to produce the From this it is seen that die casting, thoug! rapid, IS 
castings and also the development of a vs with the still slower than simple stampings. But the Oniparison 
*. 4 ‘ ; 1 . - ; ; + ‘ : 
lesired physical and mechanical properties can be made more favorable by cas ng 1 the same 
operation several pieces which may be identical or ot 
¥* Neg i ( | r \1 ~ c | 1) ( tit \ 
Need Process Facts,” ELrectricat Ma» Gc, Februa Based upon official, published statements of definitely pro 
1941, and “Important Use-Facts About Magnesium Die Cast grammed facilities for the production of these metals \vail 
112s, Jul 194] ibility for output realization as of the end of 1943 
: I 
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Lighter Metals, Later on 


different configuration. Lhis speed is dependent upon 
the melting point of the material being die cast and 
also upon the method of introducing the metal into the 
SU t 
cavily : 
Che higher the melting point of the alloy the longet 


the pressure must be maintained on the die until the 


molten metal is chilled sufficiently to hold its shape 
Therefore the higher the melting point of an alloy the 
slower the production rate for the same method of 
chilling. Water-cooled molds are therefor almost in 
variably used. In considering the chilling method em 
ployed it should not be forgotten that the mold must 
be sufficiently warm in the early part of the cycle when 
the metal is being added to prevent premature solidifi 
cation his danger can be avoided by large gates 
and the avoidance of sections of unequal thicknesses 
wherever possible so that the metal will solidify unt 
formly throughout the piece If care is not exercised 
hlow holes or internal strains will result from too 
rapid chilling 

\Ithough pressures as low as 80 Ib. per sq. in. can 
be used on zine alloy die castings, machinery is avail 
able to cast at pressures up to 25,000 Ib. per sq. in 
where the desired homogeneity of the finished metal 


lemands itt 


NEW DESIGNS ESSENTIAL 


NTIL recently, die casting techniques have been 
evolved based upon the tacit assumption that they 


are separate and distinct from those usually associated 
with metal working except for machining operations 
performed on the finished casting. This tendency has 
been the direct result of the relative newness of the 
die casting industry and that die casting is a direct de 
velopment or extension of the green sand molding tech 
nique. Because of this condition the general trend has 


been to try to substitute a die casting for a part pre 


Fig 2 





Representative magnesium alloy die castings. Extreme 


lightness and extremely smooth surfaces are evident 
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Wartime product specification points 
are revealing some astonishing oppor- 
tunities for the engineer-designer—not 
only now—but for the days and for 
the peacetime products to come. Die- 
castings, widely specified before the 
war in things for people and industry, 
gain a new significance and interest 
through the technical improvements 
in alloys and greatly augmented pro- 
duction facilities for basic metals. 


viously machined, punched, drawn or formed. Inserts 
are used in conjunction with the die casting but, as 
a rule, the inserts are small and are used sparingly 
if at all because they slow down production rates. 
Such is the trend of conventional product design. 
Typical examples of such die casting are shown in 
Fig. 1 and 2. 

But the present war has blasted conventional think- 
ing completely out of range of the product designer. 
He, in his frantic search for materials with little if any 
help from the supplier swamped with his own prob- 
lems, must try anything and everything that bears the 
least semblance of reason. One result of this destruc- 
tion of conventional thought is shown in Fig. 3. The 
piece represented in the figure is the end ring of a 
renewable fuse and has been produced on a screw ma- 
chine from a solid brass rod for years. Its dimensions 
are established in that the fuse parts must be inter- 
changeable with those already in the field and agree with 
the standards established by the Underwriters’ Labora- 
tories. On the surface this looks like an ideal piece 
to die cast, thereby reducing both material and labor 
costs. But this end ring must withstand the full shock 
pressure under short circuit and this is a pressure which 
has proven too great for the available die casting alloys 
Temperatures run high, too. 

From time to time die cast alloys were tried but 
each time they failed to meet the tensile requirements 
and were discarded. The solution probably would not 
have been found to date except that the war forced 
designers to save the material being wasted or stop 
making the part. As a result all orthodox thinking 
went out the window in the frantic search for a solu- 
tion. The answer, as shown, was obtained by drawing 
a heavy steel shell, threading it on a screw machine, 
then keying a ring, die cast directly on the outside of 
the steel shell, producing the offset. 

This solution was not offered by a die casting com- 
pany but was developed by the fuse company itself and 
led to the purchase of a small die casting machine to 


19 





be used to take the humps off of delivery. The beau- 
tiful part of the picture is that, even though the com- 
pany may not be able to compete with the professional 
die casters on production runs after the war, they will 
have available a machine ideally suited for sample lots 
which will give them a flexible and readily accessible 


Without a 


he inertia and cost of producing unconven 


> 


tool in the development of die cast parts 
machine t 
tional sample pieces is, at times, almost insurmountable 
even when the die casters are in a position to give the 
best service possible. In general, however, the die cast 

ers will cooperate in parts development work and proc 

esses where this aid is sought 

This self-education by trial and error is not chat 

acteristic of the fuse industry alone but today every 
electrical development engineer is being thrown bodily 
into related fields with which he is none too familiar 
This sudden influx of new blood, experienced in othe 
lines, will tend to revolutionize an industry which has 
started to settle into conventional ruts lake. for i 

stance, the influence of automotive production engi 
neers in the airplane industry or the heavy construc 

tion men in the ship building field. It took a man i 
the habit of throwing 


i around dams, not a convention; 
shipbuilder, to think of building a ship upside dow1 


on a piece work basis. 


AFTER-CASTING WORKING 


NOTHER potentiality of die casting that has not 
been developed to the utmost today is that of 


working the metal after casting. Machining, burnis! 


FND-RING rede 

signed for die 
Casting Formerly 
made of brass, this 
compone! tnow com 
bines the advantages 
of steel and of zinc 
allovs to form a su 
perior product See 


accompany ing text 





Fig. 5 
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Fig. 4 








rs 
AS CAST / 
AS FORMED 
AS ASSEMBLED 
Die castings can be cold-worked after molding and 


here is a good example 


1 1 


ng, ind finishing have been employed Irom the start 
but seldom does one see a casting on which cold forg- 
ing, drawing, or stamping has been performed \ nice 


example of what can be done ts shown in Fig. 4+. In 
this case the diameter of the tube has actually been 
reduced at one end after casting to produce the piece 
as shown Some of the allovs can be cold worked 
more readily than others but all the lighter die casting 
materials can be worked to some extent to change t 


+--) | 
owe] 
VCHCT al 


1€ 
ontours of the die casting after fabrication 
his feature. if carried to the ultimate, could make the 
die casting alloy the basic raw material for many metal 
parts now stamped trom sheet with a relatively large 
scrap 

The lighter die casting alloys, in their order of prom 
inence, are those of zinc, aluminum, and magnesium. 
Poday approximately 75 per cent of all die castings are 
made from zine alloys, 20 per cent of aluminum and 
only a small percentage of magnesium. 

Magnesium alloys are, however, the newest of the 
die casting materials. The use of magnesium has been 


the technical obstacles which had to be 


retarded by 
overcome before the molding could become practical. 
Some of the obstacles are only now emerging from the 
laboratory stage and it remains to be seen if the solu- 
tions will stand up under production conditions. 
Molten magnesium oxidizes very rapidly, in fact so 


Continued on p. 124 
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of ALERT ENGINEERS 
and DESIGNERS 


Large enough for a wide 
variety of medical ana 
technical uses, this auto- 
matic electric  sterlizer 
operates on a steam pres- 
sure principle, using a 
small amount of water. 
It is electrically operated 
by immersion heaters and 
can be plugged into any 
convenient outlet. Auto- 
matic controls reduce the 
energy input when a 
pressure of 15 lb. per sq. 
in. and a temperature of 


Motor Products 


This extreme low temperature metal chiller 
serves to supply contraction for the com 
pound fitting of metal parts. Offered in two 
sizes—cycles from minus 40 to 50 deg. and 
cycles minus 120 deg. below zero and lower. 250 deg. F have been 
As here illustrated, the operator is inserting reached. The sterilizer 
a machine tool spindle in the unit. This is shuts off automatically 
done so that anti-friction precision bearings Vischer Products when sterilization time 





can be assembled easily and permanently has been completed and 
without change. The bearing shoulder of the rings a bell to signal its return to atmospheric pressure for immediate 
shaft shown is approximately 2 in. in diam. opening. Inside dimensions are 814 in. diam. and 12 in. depth. The 
and can be shrunk 0.001 to 0.0015 in. in 40 unit has a capacity of approximately 700 cu. in. 


min. at 40 deg. below zero. 


Arranged to generate final accu- 
racy of size and surface finish in 
radial aircraft engine valve 
guides, after they have been 
assembled in place by shrink 
fitting, this double end type of 
honing machine has a produc- 
tion range from 3 to 6 complete 
assemblies per hour. In a typi- 
cal application an average of 
from 0.0005 to 0.001 in. of stock 
is removed in one operation. A 
special control unit holds size 
uniformly within 0.0003. to 
0.0005 in. and accuracy is gen- 
erated within 0.0001 to 0.0003 
in. The center indexing fixture 
is arranged to hold two different 
designs of crankcase assemblies, 
in which the valve guides have 
different center distances apart, 
as in seven and nine cylinder 
assemblies. Both are handled 
on this machine. Other features 
include hydraulic and coolant 
tanks, pumps and motor in the 
machine base, hydraulic panel 
in the table box and motor 
driven spindles mounted on the 
machine table. Double _ ball 
universal type honing tools are 
used in the spindle. 





Micromatic Hone 












































Kurman Electric 


For testing light weight equipment such as relays, this power 
tuning fork vibrates the object in test under fully controlled 
conditions. There are no moving cranks, gears or bearings 
in the vibration system to wear, work loose, or otherwise in 
trude upon test results. An unusual individual feature rests 


in the ability to conduct vibration tests in any plane, and 
instantly change the angle while the test is under observation 
That is, two similar samples may be simultaneously tested 
under different test conditions. Amplitude and frequency 
are variable in test. 75 watts are required for maximum test 


conditions 





Remington Rand 


This automatic printing calculator prints 
as it divides automatically, as it multiplies, 
adds and subtracts. It multiplies numbers 


by a constant factor, which need be in 


serted only once for a whole series of 
multiplications. It completes problems, 


clears the keyboard—both automatically 


And it finds and prints the decimal in 


division problems. For division, the oper 


ator merely sets up dividend and divisor 
and presses the Divide Key. The rest is 
automatic. Quotient and remainder are 
automatically printed on the tape. There 


are only 10 numeral keys to operate 


Developed with the idea of streamlining pro 

duction in precision tapping and threading and 
eliminating the necessity of a series of tapping 
for class 3 and 4 gauge fits, the heart of this 
radial tapping machine is its leading-on mechan 

ism. This consists of a hardened and precision 
ground lead screw operating in conjunction with 
threaded brass guide fingers. These brass fingers 
are brought into engagement against the lead 
screw by a solenoid action which operates in con 

junction with the drive motor. When a new 
tapping job is set on the machine, a new iead 
screw of proper pitch is mounted on the spindle, 
and the brass guide fingers are brought into con 

tact with the upper or hobbing end of the lead 
screw. A new and matching thread is hobbed 
into the brass fingers by this means. Spring 
loaded pressure of the brass fingers against the 
lead screw is maintained by springs set in the 
electrically actuated mechanism. Other features 
of the machine are sensitive clutch, which slips 
when the tap strikes an obstacle or becomes dull, 
and the depth control which makes possible a 
down stroke tapping accuracy of 0.005 in. or 
better. The tapping head is mounted on a free 
floating radial arm. The head and arm are 
raised or lowered hydraulically at the touch of 
the control button and can be swung for work 
mounted on T-slotted work surfaces located on 
both the end and rear of the base. A horizontal 
base table is also provided. The machine has a 

capacity of #4-40 fto °¢ in. in steel 


Bakewell Mfg 
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Baker Brothers 


General Electru 


New features of this photoelectric watthour-meter tester include 
two separate revolution selectors on the control box, one for 
light loads and one for full loads; a built-in light-dark switch 
which makes it possible to test meters by shining light through 
the anti-creep holes of the meter disk or by reflecting light from 
the edge of the disk; a combination reset-and-start lever-type 
switch and connections in the back of the cabinet where ciruits 
are clearly marked for convenience. The unit’s “electric eye 

makes the testing completely automatic and allows the operator 
more time for other useful work. Control box equipment con 
sists of a stand, with a light source at the top and a phototube 
below, and the control box. In addition to testing watthour 
meters, this device can be used for checking the accuracy of 
rotating standards by the primary-standard method and with a 
rotating standard or secondary standard to start and stop meters 
in gang testing. An auxiliary relay is required for this work 





American Coils 
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This three-way, extra heavy duty, horizontal drilling 
machine consists of three, separate, hydraulically 
operated units. Each spindle is separately driven 
by a 20 hp., 2-speed motor through an enveloping 
cone-type worm-gear drive on spindle. Each unit 
has its own electrical control panel for all motors 
and solenoids necessary for the operation of the 
cycle of the unit. All panels are interlocked so that 
the machine may be operated from one central con- 
trol point. Two-speed motors are started and 
stopped with regular start-stop push-button and a 
lock selector switch is employed in the panel to 
change speed, thus preventing wrong use of speeds 
once machine is set up for a particular run of parts. 
All units are equipped with electrically operated 
pressure return devices. One central connection for 
power feed is provided. 


Many precision instruments today must function quite as 
well in chilly Iceland as in sun-baked Libya. This test cham- 
ber provides just such extremes of cold and heat and is 
primarily intended for instrument testing. Its range of oper- 
ating temperatures extends from minus 44 deg. C to plus 70 
deg. C. The unit consists of a two-stage condensing unit, 
heat exchanger, liquid sub-cooler, coil or evaporator, expan- 
sion valves, cabinet and forced draft strip heater, along with 
thermostats and other controls and connections for each. 
Its entire operation is completely controlled from a front panel 
board, where the master switch is located along with the off- 
fan control, light switch and receptacle switch. Refrigeration 
is rapid, and the cabinet without production load should reach 
minus 50 deg. C. in approximately one hour. The compressor 
maintains the refrigerant temperature in the coil (located 
above a divide partition) and is controlled solely by a pressure 
switch. The coil in turn cools the chamber by means of re- 
circulation of the air within the cabinet. When the master 
switch is in the refrigeration position, the heater circuit is 
automatically disconnected and when it is in neutral or in 
heater position, the coil is automatically pumped dry of 
refrigerant. A solenoid valve, located in the liquid line, per- 
forms this duty. Observation of instruments being tested is 
provided by an inner door with five glasses sealed and dehy- 
drated against future passage of moisture. The visible open- 
ing is 46 in. wide by 211% in. high. 
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Snyder Tool & Engrg 


Suited to work where one or 
more complete joints can be 
made with a single electrode, as 
in the welding of shells, wheels 
and tubular assemblies where 
the starting and finishing ends 
of a single weld bead over- 
lap (it has also been used to 
make edge, lap, fillet and groove 
welds), this production unit for 
automatic arc welding with 
heavily coated stock electrodes 
is similar to that used for weld- 
ing with coiled electrodes except 
for the electrode feed rolls and 
electrode guiding device. The 
mechanism includes a clamp for 
holding any standard stick elec- 
trode, and for transmitting cur- 
rent to the electrode. The 
clamp is attached to the end of 
a feed rod upon which two feed 
rolls operate to maintain the 
proper arc voltage through auto- 
matic thyratron control. The 
electrode is accurately guided to 
maintain the arc in a pre-de- 
termined location. Limit 
switches govern the extremes of 
movement in either direction. 
The essential elements of this 
equipment have also been made 
available in order that auto- 
matic arc welding heads origin- 
ally designed for operation with 
thyratron-controlled coiled elec- 
trodes can be converted for suc- 
cessful welding with stick elec 
trcdes. 








Gun parts are made by auto production methods with this 


machine. The unit consists of three principal sections, the 


base, containing hydraulic equipment and piping; the rotat 


ing table mechanism for the work-holding fixture and the 
spindle head housing with its column and feed mechanism. 
In the welded steel base is contained the mechanism to 
oscillate the table which is hydraulically actuated by means 


of two hydraulic plunger cylinders. 


The control of this 


mechanism is by means of reciprocating cycle hydraulic 
panels, mounted on the sides of the machine and equipped 
with trip-dogs to adjust the length of the arc through which 
the table oscillates. The work spindle is driven from a motor 
mounted on top of the base, through pick-off gear drive 
through a splined shaft, hence to the spindle housing proper 
The spindle housing in the column assembly is mounted upon 
ways allowing that assembly to move out of the way for 
loading and unloading the part. In the column are contained 
the hydraulic fluid motor and lead screw mechanism which 
moves the tool into the work in steps varying from a few 


thousandths to 


in. Because of the extremely smal! clear 


ance, only ! in., at the point where the tool and spindle head 

enter the work, the movement of the spindle head is through 

a dog rail mechanism which has an 8 to 1 ratio over the move 
ment of the tool itself. 





Minneapolis-Honeywell 
Regulator 
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Called an ‘Ice Indicator” 
this electronic device signals 
and measures ice forming on 
airplanes in flight and auto- 
matically operates the 
plane’s de-icers. The indi- 
cator is composed of three 
separate units and _ utilizes 
electronic principles. A 
‘“‘pick-up plate’’ or sensing 
element is mounted on wing 
or plane surface where ice 
acretion is to be measured. 
This plate is set flush with 
the plane so as not to disturb 
the air foil. It contains 
parts which actuate the 
mechanism by noting the 
accumulation of ice. The 
disc is connected to an ampli- 
fier inside the wing, which in 
turn is connected to a power 
supply unit. The latter 
does the actual work of turn- 
ing on the de-icers and 
registering accumulation on 
an instrument board meter. 
The entire indicator, includ- 
ing the amplifier and power 
unit, weighs less than 5 Ib. 
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Sound Apparatus 


Developed especially to accommodate standard 
30 in. blueprint paper in lengths up to 32 in., 
this unit permits the controlled drying of wet 
sheets upon the completion of developing and 
fixing in non-automatic equipment. The chrom- 
ium plated drum measures 34 x 18 in. in diam., 
and has a drying surface of 32 x 52 in. 
time approximately five minutes. The dryer 
uses 700 watts at 115 volt. The heating element 
is guaranteed for five years. Drying belt is 
made of tough pre-shrunk material. 
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For studying frequency response characteristics of audio 
apparatus components such as microphones, loud speakers, 
filters, amplifiers, transmission lines or whole installa- 
tions. This automatic frequency response recorder can also 
be used for certain types of acoustical and vibration 
measurements. The recorder is built as a single unit in 
a portable case with detachable cover. The electrical 
circuit, including power supply and all its components, 
are mounted underneath the main panel on a chassis. 
The recording mechanism including the magnetic clutch, 
motor, recording paper, ink writer, etc., is a complete unit 
in itself and is also mounted underneath the main panel. 
On the top panel are located the interchangeable input 
potentiometer, oscillator drive, reversing switch, power 
supply switch, and the bridge meter. Features include 
mechanically controlled feed back principle, paper re- 
winding mechanism which automatically rewinds the 
chart on the supply roll, mechanical synchronization with 
the signal source, ink-writing recording mechanism, poten- 
tiometer control of recording mechanism, etc. 


Drying 





Warren Electric Appliance 


The ability to perform several varied oper- 
ations such as boring, milling and drilling on 
various faces of a job at one set-up, makes 
this tool room and production machine most 
versatile. That the milling head may be 
placed at any angle enables the machine to 
do standard universal milling work such as 
spiral milling. The spindle is driven by a 3 
hp. motor through variable speed pulley and 
speed is shown on dial behind wheel. The 
back gears and clutch are thrown in and out 
by means of single lever; the two movements 
being connected by a link mechanism. 
four speed sliding gear transmission is incor- 
porated in the head for power feed down to 
the spindle of 0.005, 0.007, 0.010, 0.014 in. 
per rev. For knee table and saddle power 
feeds and rapid traverse are provided in all 
directions with directional control. A 1 hp. 
motor supplies the power for these feeds. 


one large box built for this machine with left 


switches control all motors. 


Shields Mfg 


Rate of feed can be varied by the turn of a 
hand wheel with rate shown on dial behind it. 
Electrical controls for three motors are all in 


to right switch for spindle and red light to 
show when motor is running. Push button 














































ALANCING is the art of making machines and 

their rotating components run smoothly \ 

rotor, despite the most careful machining, 1s un 
likely to run smoothly at high speeds unless it has 
been dynamically balanced too. Machines of various 
types are available as inspection and production tools 
to check and correct unbalance rapidly, accurately, and 
economically. 

To appreciate the principle upon which balancing 
machines are based, let us go back to some elementary 
dynamics. It can be shown that in any rigid body, 
however odd its shape may be, there exist certain axes 


about which such a body will rotate smoothly and 
freely; these are called free axes. With this concept 
we may define balancing more accurately as the art 


of bringing a free axis in line with the centerline of 


the bearings. The free axis always passes through the 
center of gravity of the rotor. It can be shifted and 
tilted by changing the weight distribution 

\ rational 


steps : 


balancing method will consist of three 


is Find the location ot the free axis 
2. Find how much correction must be applied t 


bring the free axis in line with 


centerline 
3. Apply this correction 

lo locate the free axis, we need to define two points 
through which it passes. Each of these two points ts 
letermined by its distance from the centerline (ru 
ut) and by the direction in which it deviates from the 
centerline (phase angle). Four measurements are 
therefore needed, and the four measurements will be 
translated into four instructions about the correction 
how much to apply and where to apply it at two ends 
yf the rotor, or how much to apply at each of four 
previously selected points. 


All balancing machines have means for taking the 


necessary measurements; most modern balancing ma 
chines have also means for translating the measure 
ments into corrections, and some machines include fix 
tures for applying the corrections 


ration may there 


Unbalance causes vibration and vi 


Fig. 1 


ASIC dynamics of 

balancing prob 
lems A —Balanced 
rotor where free axis 
F-F) and centerline 
of bearings (C-C) co- 
incide B—Unbal 
anced rotor. Here un 
balance U places free 


axis (F-F) at an angle 





Dynamic Balancing Insures 





Here are the several kinds and types 
of balancing machines in quick re- 
view. The right capacity and pre- 
cision limits are essential considera- 
tions to be linked with the job that is 
to be done. Equipment is available 
in a wide range of units for specific 
production needs. 


tore be used to measure the runout or deviation of the 
free axis from the centerline. For a given setup, the 
runout will be proportional to the amplitude of the 
vibration. The simplest means of measuring vibration 
amplitude would be by feeling, either with the finger- 
tip or, more sensitively, by holding a scriber or similar 
rod between the teeth and feeling the vibration with 
this. In fact such a latter device is quite sensitive and 
actually can be used for some balancing procedures 
despite its apparent crudeness and lack of a scale o1 
number by which to describe and express the amount 
if vibration 

hree methods employed at present to measure 


2. ‘They are, in order of 


vibrations are shown in Fig, 
increasing sensitivity and of increasing complexity: 
mechanical, optical, and electrical. While a coil mov- 
ing in a magnetic field has been used as an example 
of the electrical method, crystal pickups and capacity 
pickups can, of course, also be used. 

Optical and electrical pickups permit a filtering of 
the measured vibrations. Often, other disturbances 
besides unbalance cause vibrations. If these other vibra 
tions are not of the same harmonic frequency as the 
rotation of the part which shall be balanced, they will 
show on an optical pickup as streaks or irregularities: 
in an electric amplifying circuit they can be filtered 
out. This is often a definite advantage 


lo measure the phase angle it is necessary to find 





Fig. 2 OME forms of vibration indicators A —Mech- 
anical B—Optical C—Electrodynami As 
indicated B is the vibrating bearing, L a light beam, 

M a mirror and N and S a magnetic field 
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Fig. 3 
' 
~TROBOSCROPIC phase 
indicator. Here R is the 
' rotor, B the vibrating bear- 
ing, C an adjustable gap con 
tact and L the lamp 
\W ATT meter phase 
| cator R. rotor 
| ibrating bearing. P, 
| trodynamic pick-up 
“ single phase alternator coil 
in ring which may be shifted 
| by hand. I, indicator pointer 
W, watt meter 
le 
le 
1e 
n 
r as , 
out in which position of the rotor the maximum ampli 
UI ; Ra ; 
tude of vibration occurs. This can be done in various 
] i : 
ways. Stroboscope, optical trace, and wattmeter are 
( | - 
three widely used methods 
In Fig. 3 is illustrated a stroboscopic phase mete 
i 
The vibration of the rotor closes a contact at the 
It 
moment of maximum amplitude. The closed contact 
, permits a flash of light and this flash illuminates the 
rc , . 
rotor. Since the flash occurs always at the same posi 
yt ; . “11 ; 
tion of the rotor, the latter will appear to stand still 
If numbers are written on the rotor its position can be 
V 2 ‘ 7 ‘ 
noted and used in finding the location where the cor 
¢ . ° 
rection weight must be applied. \t speeds below about 
; 
ry ; 
800 rpm. the flicker of the light becomes disagreeably 
' noticeable so that this method cannot well be used 
yt ; : ‘ 
Instead of using the flash to illuminate the rotor, it can 
be used to light up one of a series of neon bulbs which 
” 
are arranged in a circle and connected to a rotating 
1€ : 
7 commutator so that each bulb corresponds to a defi 
| 
nite position of the rotor. Also, instead of using a 
a . d 
contact to produce the flash, it can be produced at the 
( 
moment when the voltage of an electrical picku 
changes sigt 
id 
Fig. 5 
(PT Al phase 1 
ator. R, rotor. B 
tbrating bearing | 
ight so M mirror 
P Otat pris ot 
rs. G ro 1 glas 
ss 
l 
Ss 
1, 
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Fig. 4 


\n optical method of finding the phase is shown on 


Fig. 4. The light beam is moved up and down by 


~ 


vibrations of the rotor. At the same time it is moved 


horizontally from left to right on the ground glass 


chart once per revolution of the rotor. Each position 


of the spot along the horizontal stroke corresponds to 


a definite position of the rotor. In this way the spot 
of light describes a sine curve on the ground glass and 
the succession of spots appears to the eye as a sinuous 
light band. The peak of the sine curve indicates the 
amount of vibration by its height and the phase by 
its position on the chart. This method gives two meas- 
urements at one glance. It can be combined with an 
electrical instead of an optical pickup if a cathode ray 
tube is used to indicate amount and phase of the vol- 


tage generated by the pickup. 


The wattmeter method of tocating the phase, shown 
in Fig. 5 is used in conjunction with electrical pickups 
only. One coil of the wattmeter is connected to the 
vibration pickup, the other to a sine wave alternator 


driven at the same speed as the rotor which shall be 
balanced. The armature of the generator can be shifted 


If 


at the same moment as maximum pick- 


into any angular position. maximum alternator 


output occurs 


up Output, the wattmeter needle will show its highest 








Fig. 6 ODES of the free axis. U, unbalance. (C;, center 
of gravity without unbalance Cs, center of 
gravity with unbalance. N, node 


deflection. The deflection is used as a measure of run 
out, the position of the alternator frame locates th 
phase. More accurate phase readings are obtained if 
zero deflection of the wattmeter needle—which occurs 
when alternator output and pickup output are 90 de 
grees out of phase—is used as indication. The machine 
shown in Fig. 8 operates in this manner 

Another builder of balancing machines, uses a com 
mutator instead of the alternator. In one position th 
commutator transforms the alternating voltage put out 
by the pickup into de. which is measured by the volt 
meter. After a 90 degree shift of the brushes the 
commutator splits the ac. in such a way that the re 
sulting dc. becomes zero; the two positions are used 
to read runout and phase. 

To produce the vibrations necessary to measure un 
balance, the rotor must be driven and must be sup 





Fig. 7 WO-RUN type of balancer with bearings mounted 
on a vibrating cradle; pivots adjustable along the 


length of the cradle to suit various correction planes 


ported in bearings. Very heavy custom made rotors 
are often balanced in their own bearings under their 
operating power, but the convenience of a balancing 
machine is greatly to be preferred for smaller rotors 
or for parts which are built in series. The bearing 
supports of a balancing machine can be made quite 
flexible so that it is possible to drive the rotor above 
the resonance frequency of the bearings. Small varia 
tions in speed will then have much less effect on the 
amount of vibration. Two or three rolls are used in 
stead of a cylindrical bearing when variations in shaft 
diameter shall be accommodated without special bush- 
ings. The bearings are either flexibly mounted each 


by itself, or they are arranged on a cradle which in 
turn is free to vibrate. The latter arrangement has 
certain advantages and disadvantages which will be 
discussed later. 

To transmit the driving torque to the rotor which 
vibrates, belts or universal joints are used. Belts are 
simple and easily applhed to various types of rotors, 
With optical or wattmeter phase indication a positive 
coupling between drive and rotor 1s preferred and 
universal joints are used to transnut the torque. The 
joints and couplings themselves must of course be care 
fully balanced to avoid errors. 

Locations and amounts of correction can be obtained 
from the measured runouts and phases by various 


methods. Perhaps the most obvious attack is to pro- 
ceed by trial and error. In the case of large custom 
built rotors this way is as quick as any other. An 


experienced operator will need between one and two 
dozen runs, feeling his way by finding first the angular 
location in which correction is most etfective and then 
varving the weights until runout disappears. Though 





Fig. 8 QEMI-AUTOMATIC one-run tvpe of balancer with 
7 S : 


uilt-in drilling spindle for rapid correction of 


unbalance directly upon its determination 


he may not express them as mechanical laws, his ex 
perience has taught the operator certain definite rules, 
which might be formulated as follows: 

1—The high spot, or location of maximum runout, ts 
not the same as the heavy spot, or location where 
weight must be removed. The heavy spot will lag 
behind the high spot by a certain angle; if the rotor 
has passed through the bearing resonance long before 
reaching running speed, the lag is slightly less than 
180 degrees. If the rotor runs near resonance, the lag 
is around YO degrees, and if it runs well below reson 
ance, slowly in stiff bearings, the lag is small 

2— Adding a correction weight will shift the free 
axis towards the weight by an amount which 1s pro- 
portional to the amount of correction weight for any 
given rotor and weight location. “To produce a certain 
amount of shift a heavy rotor will require more weight 
than a light rotor, and a very slender or very flat rotor 
will require more correction weight than a ball shaped 
or square rotor. 
3—For a given location of the correction plane, the 
free axis will tilt in such a way that one point along 
t acts as a pivot. This pivot point is called node. 
The relation between node and correction plane is sim 
ilar to that between center of percussion and point of 


ELECTRICAL MANUFACTURING 





be 











Fig Q Another two-run type of notable flexibilitv. Here a 
co light svstem 1S used in the location of unbalance 
i 
; 
| j —F oo pin 
impact, as in the fanuliar example of the bat) which 


should be held at the center of percussion to avoid a 


reaction on the wrist from the impact of the ball 


In Kig. 6 there is illustrated the relation between 


the node and the correction plane. Hi the correction 








unbalance and noting the runout and phase readings 
which it gives; the number of runs can thus be reduced 
to one or two. 

In the two-run system, reactions from one correction 


plane upon the other are avoided by providing a 


mechanical pivot at each correction plane. Where the 
hearings are mounted on a vibrating cradle, as shown 
in Fig. 7, the pivots are provided on the cradle and 
adjustable along its length to suit various correction 


} 


planes. he 


\nother method is shown in Fig. 9, where t 


vibrating bearings are linked together by means of a 
bar and the pivots are 

Still uses the 
gravity as pivot: the rotor is first balanced statically, 


provided on the bar. 


another two-run system center of 


which means that the center of gravity is brought onto 
the centerline; then the free axis tilted about a node 
at the center of gravity by applying correction weights 
iN pairs at opposite ends of the rotor and 180 degrees 
apart. ig. 12 shows an example of such a machine. 

In the one-run system, the reaction from one cor- 
rection plane upon the other is cancelled out before 


reaching the runout indicator. In the machine shown 


in Fig. & the 


cancellation is done by an electrical net 


work which combines the output of the two pickups in 


sulttable proportions. It is, of course, necessary to 


reset the network whenever a different type rotor shall 





plane is to the left of the center of gravity, the nod a i ide ose . ’ ; 
; 1 | . e balanced; this is done sing < ‘riectly Dalances 
is to the right. The further away the correction plane er 7 , ” : - 5 “— = — lance 
as : . —: r r to which ¢ Ww alance 1s % Wed, < et- 
is from the center of gravity, the closer will the node ne sal 1 a ' ve a a * anne 2 ra - 
: ting di nobs unt le reading the machine chec 
| be to the center, and vice versa. The correction plane 5 : . u t Ca g on the machine checks 
pee iad 1 sie with the known unbalance. 
at the center of gravity corresponds to a node at an ' 
eee : he ’ « chile of thm \iter location and amount of correction have been 
infinite distance, or in other words to a shit of the - : 
found on the balancing machine, the final step of the 
free axis without tilt. bal ; TI 
. . | alancing operation is to applv the correction. 1ere 
The above rules explain with a minimum of technical ree 5 Ol Se Ppe ; : 
oe ; , is hardly a method of manufacture which is not used 
theory why corrections made near the plane of one ; ee 
.” Vy as oi Ad ; tor this purpose. Lugs may be welded on, solder added 
bearing will have a reaction upon the other bearing, a eS, A . 
Siesta ca 1 to the windings of generators, holes drilled in fly- 
point which can cause an inexperienced balancer much es ; : md 
Le ed 0 ie eee wheels, grinding used on the cheeks of crankshafts. 
trouble 1f he proceeds by trial and error tri ; : oer : | off 
. . ; : ; end rings of squirrel cage rotors may be turned off 
Instead of the plain cut and try method, a more iD = . ; 
er i as iia eccentrically, lead weights clamped to the rims of 
theoretical method can of course be used; the etfect of : : . aie ; 
: r ac wheels, propeller shafts bent to one side or the other. 
various trial weights is noted and the necessary co1 \ | des} ‘Hl al de f | eff 
. . ° eer vood designer will alwavs provide tor easy and etftec- 
rection weights are then computed from the readings oe 7 e . 
taken in six preliminary runs. The necessary caleula- 
tions have been put into the form of simple steps by 
various manufacturers of portable balancing equipment. B 
e ‘ ° 
When a complete balancing machine is used instead 
9 | g 
. of portable equipment a well balanced rotor can be 
used to calibrate the machine by applying a known 
( ¥ : 
n 
a | A 
| 
- 
\ 
n 
. 
1 
«(| 
1€ 
ig 
‘i Fig. 10 PORTABLI units for balancing large rotors 4 —Stroboscopic 
1 system used on this type B—Sine-wave alternator, vibration 
ot pick-up and indicating instrument here record mils of displacement 
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tive ways of correcting the balance of his rotors, evet 
if it means adding an extra flange whicl otherwist 
might not be necessary 

Where production warrants it, correction means art 
combined with the balancing machine Drill presses 
are often built right on the frame of the balancing 
machine to avoid the additional step ol loading the 
rotor onto a separate machin 

The semi-automatic balancing machine shown in Fig 
8 is an interesting example of what can be done. This 
machine is built to balance crankshafts nstead of the 
usual four variables (two locations and two amounts ) 
it indicates the necessary amount of correction 1n fout 


somewhat too 


preselected spots, which have been let 


heavy in manufacturing and are then lightened by the 
amounts indicated on the balancing machine Four 
drill spindles are provided on these tour spots and the 


reading of the balancing machine is electrically trans 
ferred to cams which control the depth to which eacl 
spindle shall drill. Rapid advance, feed and rapid 
return of all drills proceed then automatically Phis 


1 1 


machine works on the one-run system, with electro 

dynamic pickup, wattmeter phase indication, and ele 

tric compensation for the various correction planes. 
However, as in Fig. 9, a balancing machine may be 


> 


of a much simpler design, yet well adapted to frequent 


changes of models. This machine works on the two 
run system ; each correction plane is made a pivot bi 
clamping the connecting bar to the frame Phe clamps 
can be set to suit various rotors. Runout is read o1 


mechanical indicators, phase on a circle of neon bulbs 
which are connected to the current in turn once pei 
revolution of the rotor: the light circuit is open¢ 


closed by the vibrations of the beat 


[he equipment shown in Fig. 10 | ible : 
used on large rotors tor w ich Spt ) wWCcnyg na 
cnines would be too expensive Raq ut 1s 11 licated 
yptically by the width of a white light band; vibrations 
ee ek : a. if palo 1 | 
which are not caused V unpalance ( is streaks 
on the white band Phase is found by stroboscopic 
171 oe 1 1 , q q 
ilumination of the rotor e flas in the lamp 
occurs once per revolution of the roto Iwavs at the 
same instant he instant of flash can be shifted b 
a small switch which is built o1 ( ndicator 
Relation between the Instan las ( ( 


maximum runout is indicated by the position of a red 


line in the white runout band Pia rect) linn. scene 





indicator which is reflected off the oscillating 


stroboscope lamp. 
venerators, 
his one is not intended to shift the 


with the 


shifted by 


indicated 





Fig. 11 


PypAss ceoe 8 


machines oper- 


ating on opti al prin- 
eps. C, cradle. D, 


center drills. F, torg 
ing S, shifting 


motors I, indi ator 
chart with sit 10us 
light trace P, push 
buttons and ontrol 


shift motors 


a small neon bulb in the 


Chis flash occurs simultaneously with the flash 


t 


Such portable equipment is of course not adapt 


production, but specially made for applications 


turbines, or checking ot 


as been installed 


| 


somewhat different machine is shown 1n Fig 


free axis into 


enterline, but to mark a center line which coincides 


a rough forging or casting. 


this mass centering is done first, subsequent oper 
and easier. The forging is sup 
a rotating cradle in which each end can be 


two electric motors, each motor being 


1 ] 
-~ | 


trolled by two push-buttons; the unbalance of the 


an optical chart marked oft 





be amplification here permits vibratio 
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GEORGE H. JOHNSON, President of National 
Machine Tool Builders Association and Gisholt Ma 
rine Co. (addressing the association at its annual 
Al i 

onvention } 

“The government and the machine tool industry are 


loser to a mutual understanding and solution of the 


( 


nation’s machine tool war production problems than has 


vel be fore been the case 

“Machine tool requirements are today in the process 
of being surve ed in the light of actual facts W hile 
fnal conclusions still remain to be drawn, I can tell 
ou now that we can see a time ahead of us not mn 
the unlimited future—when our initial job of retool 
ing American industry for war production will have 
heen completed But let me emphasize that this job 
is not vet done and until it is done, we must continue 
hnaximum Output 

“Washineton 1s now beginning to consider what may 
appen to our respective companies when we will have 
completed the job of retooling America for war, and 


settle down to the job of supplying only the machine 


ols necessary for such new projects as will most cet 
nly develop and for the maintenance of the war pro 
luction progran How far off this may be is, of course, 
still a questi 1 lhe Indust has a backlog ot ove 
i billion dollars, representing, on the average, eight 
months’ output on a full production basis But, of 


ourse, the changed requirements will come in some 


companies earlier than in others 

“Tt ts reasonable to expect that excess plant capacity, 
where it develops, will be used for the manufacture of 
parts for planes, tanks, guns or other munitions, or for 
the manufacture of parts for other machine tool build 
ers inaking machine tools for which there still remains 
an extreme demand. The extent to which this may 
materialize will depend upon factors having to do with 
manpower, with materials, with the shifting fortunes 
of war and with many other factors which of necessity 
are uncertain 

‘Provision for the period of changing requirements 
nds fair to become a factor in government planning 
with respect to the machine tool industry. But in the 
Ineantime it is vital that we continue to drive ahead, 
on the basis of maintaining our present pro 
duction rate, but on the basis of increasing our produ 
tion rate until we have built and shipped all machines 


now on order.” 


ROY C. MUIR, Vice President In Charge Of En 
gineering, General Electric Co. (addressing a convoca 
tion marking the 50th anniversarv of Manhattan Col 
lege’s School of Engineering ) 

“A plan within industry and some form of interna 
tional cooperation should be created as part of the 
co-ordinated planning required to make technological 
benefits available to all and to preserve peace after 


Victol 


NOVEMBER 





1942 


Being selected comments of the 
month upon whatever may be 


e pertinent and timely by industry 
Bay men or other well-known citizens 


and government authorities. 


‘“lederal supervisory agencies are necessary but the 
underlying philosophy of these agencies must be to 
remove, rather than to place, obstacles in the path of 
technological progress. If we are to obtain and main 
tain a long range plan to which we may work, we must 
have some of the ablest men in the country devoting 
their lives to this task Perhaps we might have a 
fourth branch of government, a department of plan- 
ning or of social and economic development 

‘Its members would have the standing of Justices 
of the Supreme Court, and its functions would be to 


advise the President, Congress and the various depart- 


ments and agencies of the vovernment With able 
men devoting their lives to the planning of the social 
and economic welfare of the nation, we might face 
| | 


better hope and confidence 

‘And because technological developments, particu 
larly in the radio and airplane, have made the world a 
lace in which to live and have brought its 
people closer together, we must also have some inter- 
national plan of co-operation. If we are to have con 
tinuing peace throughout the world, we must have con 
tinued economic and social progress in all nations, 
equally, and in no nation at the expense of others. 

“Finally, there must be some plan within industry 
for winning the peace, when the war is won. We shall 
have lost, temporarily at the least, many of the things 
we are now fighting for if we cannot keep people at 
work in the post-war period. The details of such plans 
would fill many pages, and would differ for each in- 
dustry, but the principle can be summed up in one 
sentence : ‘We all want more, we all want to work, and 
if we all can work, we all can have more’, 

“Our early presidents were right in encouraging the 
But there still re- 
main many social and economic aspects of our new 


technology which we do not yet understand. If we 


nation’s technological development 


better understood some of the problems of modern 
industry there are, no doubt, many instances in which 
wise legislation could contribute to their solution. Un- 
fortunately, lacking this understanding, we have often 
ittempted to solve these problems through legislation 
alone The result has naturally often been conflict 
and contusion 

‘These conflicts must be removed, and the solution to 
hese problems planned. And the plan must be flexible, 
to take into account the fact that the technological 
achievements of today are but a shadow of those which 
are to come. Already, we have pushed back the boun 
daries of our science and engineering under the stimu- 
lation of war, vears bevond what we could have hoped 


] 


to realize.” 


COLONEL H. M. REEDALL, Chief of the Cleveland 
Ordnance District (in a speech before the American 
Society for Metals at the National Metal Congress. )— 

‘By re-designing munitions parts, the War Depart- 


61 





ment’s Cleveland ordnance district is saving 300 ton 
of brass. 17.500 ton of steel, 657,000 man-hr. and 
$2,500,000 a year. 


Tn 


In ‘doing more with less’ you are accomplishing a 
splendid job, but like all the rest of us in the war, you 


Metallurgists’ prime problem 1s the 


e 


must do better. 
conservation of critical metals by substituting others 
By substituting carbon steel for alloy steels you are 
conserving many of our critical alloying metals, by sub 
stituting malleable castings for bronze, you are saving 
invaluable tin and copper. You are saving more copper 
by using steel in its place and even silver is coming 
into wider use as a substitute for copper in electrical 
equipment, and to conserve tungsten in cutting tools. 


“The United States has more and better trained 


metallurgists than any other country in the world, and 


that is one of our greatest potential advantages over the 


Axis.’ 


PAUL V. McNUTT, head of War Man Power Com 
mission (testifying before the House Appropriations 
Committee ) 

“Some kind of national service legislation is 1m 
perative (although it may never be necessary to us 
compulsion) in the effort to recruit the nation’s man 
power through national service legislation. 

Expanded use must be made of women in industry 
and it may even become necessary to place in factories 
women with small children and provide day care for 
those children. A program to provide workers for 
industry will be directed largely in the immediate fu 
ture to women because that is the one great reservoir 
that is left. 

“Manpower problems are becoming more serious 
every day and will become very serious next year. 
While convinced of the necessity for national service 
legislation, compulsory action should not be required ; 
the British experience having been that because they 
have had such power from the very beginning, It was 
not necessary to use it.” 


THOMAS I. PARKINSON, President of Equitabl 
Life Assurance Society (addressing the Chamber of 
Commerce of the State of New York) 

“The executive department of the government has 
attempted to handle the great problem of inflation piece 
meal in different departments, rather than working to 
gether and giving Congress the benefit of their recom 
mendations and demanding that Congress alone solve 
the problems. I would rather take a chance with Con 
gress than with any administration or any administra 
tive agency. 

“The ultimatum to Congress in President Roosevelt's 
Labor Day speech was the most serious assault on the 
Constitution of the United States that has been made 
since the Civil War. The problem of price-control had 
been thrust upon Congress without the aid of the 
executive department in solving it. The help of the 
executive branch of the government should be give 
to Congress freely and not with an eve for advantage.” 
C. M. TURNER, Chairman, Electric Water Heatin 
(Committee 

“For over two years the EEI Electric Water Heat 
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ing Committee has been studying standardization of 


water heating equipment. Standardization wil] 
reduce substantially the amount of drafting and design 
work required for special jobs. Complete standardiza- 
tion will eliminate all “shop orders” which cover devia- 
tions from standard specifications. One company re 
ports that during the past three vears, even after certain 
standards had begun to take shape, shop orders sh: 


counted for 1] per cent of the total water heaters manu 


factured, with an average of only six per order, 


Standardization also will reduce the amount of labora- 
tory testing necessary to determine effects of special 
requirements on operating characteristics One of 


the reporting manufacturers believes that standardiza 
tion sufficient to eliminate special design will reduce 
engineering costs by at least 50 per cent, and will permit 
the staff to develop better products for less cost, i 
\ll of the probable savings thus indicated in this survey 
of manutacturers, when totaled, should) result. in a 
sizable reduction in the price to the ultimate consumer, 
to the extent that it 1s not offset by uncontrollable costs, 
such as taxes.” 


CHARLES H. WATTS, President of Beneficial In- 
dustrial Loan Corp. (at a Credit Conference meeting 
in Newark ) 

“When the peace is signed and our factories. mines 
and farms are once more turned back to the produc 
tion of goods for living rather than for killing, there 
will be a business boom such as the world has never 
known before. There will be a demand for household 
appliances, for all sorts of machines and materials to 
make life more worthwhile that will astonish us, and 
that demand will be filled. . Not only will new mar- 
kets be created, but the increased earnings of a new 
set of workers will provide the purchasing power to 
support those markets.” 


DONALD M. NELSON, WPI Chairman (at the 
annual convention of the American Legion in Kansas 
City ) 

“Tt is my opinion that we are going to have to cut 
farther and more deeply into our civilian economy 
than even the British themselves have done vet—with 
the exception of food. ; 

“About 40 per cent of United States production 1s 
now going for war, but by the middle of next year 
that proportion has got to be around 60 per cent. We 
are going to doit, but we won't have one bit of strength 
or energy or wealth to spare. The only possible way 
in which it can be done is by cutting out production of 
every single solitary thing that we do not absolutely 
have to have in order to keep operating. No more 
luxuries, no more gadgets, no more comfort, nothing 
it all from mine or farm or factory, except that which 


we simply must have if we are to keep fighting.” 


J. H. HOPPER, Industrial Engineer, General Electric 
Co. (in a paper presented before the annual conven- 
tion of the Association of Iron and Steel [engineers at 
Pittsburgh ) 

“The use of electrolytic tinning as contrasted with 
the old method of hot dipping saves 60 per cent of tin, 


Continued on p. 136 
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Now You Have 


19 Sources of Supply for 
Phillips Recessed Head Screws 


AMERICAN SCREW COMPANY 
Providence, Rhode Island 


THE BRISTOL COMPANY 
Waterbury, Connecticut 


CENTRAL SCREW COMPANY 
Chicago, Illinois 
CHANDLER PRODUCTS CORP. 
Cleveland, Ohio 


CONTINENTAL SCREW COMPANY 
New Bedford, Massachusetts 


THE CORBIN SCREW CORPORATION 
New Britain, Connecticut 
INTERNATIONAL SCREW COMPANY 

Detroit, Michigan 
THE LAMSON & SESSIONS COMPANY 
Cleveland, Ohio 
THE NATIONAL SCREW & MFG. CO. 
Cleveland, Ohio 


NEW ENGLAND SCREW COMPANY 


Keene, New Hampshire 







..PHILLIPS pagel 
COST LESS TO USE: 





distribution. 





THE CHARLES PARKER COMPANY 


Meriden, Connecticut 


PARKER-KALON CORPORATION 
New York, New York 


PAWTUCKET SCREW COMPANY 
Pawtucket, Rhode Island 


PHEOLL MANUFACTURING COMPANY 
Chicago, Illinois 


RUSSELL, BURDSALL & WARD 
BOLT & NUT COMPANY 
Port Chester, New York 


SCOVILL MANUFACTURING CO. 
Waterbury, Connecticut 


SHAKEPROOF INC. 
Chicago, Illinois 


THE SOUTHINGTON HARDWARE MFG. CO. 
Southington, Connecticut 


WHITNEY SCREW CORPORATION 
Nashua, New Hampshire 


Your screw requirements can be met without delay — with genuine 
fast-starting, quick-driving, tight-seating Phillips Recessed Head 
Screws. WHAT ABOUT DRIVERS? There are 44 sources of supply 
for PHILLIPS DRIVERS plus general hardware and mill supply 


PHILLIPS RECESSED HEAD SCREWS 


GIVE YOU F fet ff seeco nx rower cost) 


WOOD SCREWS ° MACHINE SCREWS 
SPECIAL THREAD-CUTTING SCREWS 


° SHEET METAL SCREWS ° STOVE BOLTS 
SCREWS WITH LOCK WASHERS 


Barriers to 


MONG those various heat insulating materials 
available to the engineer-designer of electrically 
energized products, the only major casualty ot 
the war to date has been natural cork Because 1m 
ports from the Iberian peninsula have been reduced 


j 


to a trickle, those specifiers who previously relied 
upon cork have been forced to substitute other low 
temperature insulating materials. In recent years, cork 
has not played an important part in insulating ele 
trical equipment, having been gradually supplanted 1 
the field of domestic refrigerator insulation by various 
fibrous insulating materials. However, even in those 
fields where cork has been until recently the predomi 
nating heat insulating medium, alternates are already 
available, which, if they stand the test of time, may 
well make it difficult for cork to resume its paramount 
position in low-temperature insulation fter the wat 
Among these alternate materials are the now famuiliat 
olass wool and vegetable fibre, eacl f which may b 
fluffed, felted and then compressed to the desired det 
sity and given a moisture-proof aspha 
ering to allow it to duph 
ince of cork in the presence of the condensation ot 
atmospheric humidity. 

It is also in these two materials, olass wool and veo 


etable fibre. that exceedingly rapid development has 





Whether it be a matter of keeping 
heat in or heat out of a product the 
engineer-designer’s specification prob- 
lem is the same—to find a thermal in- 
sulating material of such performance 
effectiveness, physical characteristics 
and economic justification as will yield 
desired overall results. First aid for 
the product development engineer 
who must control heat transfer. 


taken place during the past decad This does noi 
imply that they are necessarily more useful than the 


1 


materials available prior to their recent development 
It is rather that the materials available earlier, such as 
magnesia, asbestos, rock wool and felt, had been de 
veloped to a correspondingly high state of refinement 


decades and_ have 


~ 


of application during preceding 
lating media 


since been accepted as time-tested inst 

These newer materials have much in common wit! 
those of longer usage. Glass wool and rock wool are 
similar in origin and properties. Both are made I 
fusing rock and sandlike materials in furnaces. Glass 


1 


wool requires greater purity and uniformity of the 


64 


eat Lranstfer 


BY ARTHUR C. STERN 


MECHANICAL ENGINEER 


molten batch because it 1s allowed to flow from the 
furnace through fine orifices which might clog if im 
purities were allowed in the molten mass. The effly 


ent ot these orifices 1S 11) the form of continuous hair 
like threads of glass that harden immediately after ex 
trusion from the orifice and are so fine as to be flexible 


rather than brittle. In contrast, rock wool flows from 


1 


he molten hatch mm 7 


1 
} 


he furnace through an orifice so 
large that the conversion of the orifice etiluent to a 
fibrous material depends, not upon the size of the orl 
fice (as in the case of glass wool) but upon the quan 
tity and velocit\ ot the steam yet that cools and breaks 
up into contmuous threads the mineral lava leaving 
he hal made volcano ot a furnace. Being nade from 
the same type of inorganic parent material, both glass 
wool and mineral wool possess in equal measure the 
desirable characteristics of all mineral insulating ma 
terials: freedom from vermin, moisture and odor ab 


sorption, rot and sinular forms of organic disintegra 


Just as the inorganic fibres are members of one fam 

f insulating materials, so the organic fibres con 
stitute another important family of insulating mate 
rials (he animal fibre (hair) felts are among the 
dest insulating materials known to man lhe newer 


orms of organic fibre insulation utilize fibres of veg 


etable origin, principally from wood, straw, corn stalk, 


ugar cane or cottol The wood fibres range all the 


i> 


A IGID sheet insulation for thermal purposes may be B 
exemplified by (A) this multi-layer board of felted 
sugar cane fiber. The black outer surfaces and three laver 
lines are moisture-resistant asphaltic membranes. B 
Corrugated fiber of this type makes use of the heat 


reflecting principle (interior cell surfaces glazed 
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Rheostat is on 





fighting forces 


Here is as thrilling a story as any that American 
industry has recorded so far. A dramatic merger 
of men, mind and materials...an overnight swing 
from peacetime pursuits to wartime speed-up, and 
not a single minute lost . . . a transition from 
normal working habits in a small Connecticut 
town to never-ending production which is reflected 


wherever the flag flies. 


Out of all this—with your help and ours — will 
come final victory. Equally important, will come 
new developments, new discoveries that will far 


transcend anything in the past. 


Write, wire on prone for New Catalog 1-61, Dept.G 


DeJur Potentiometer DeJur Milliammeter 
Type 270 Model 310 
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Boveey few minutes, 24 hours a day, another DeJur 


Meter, another DeJur Potentiometer, another DeJur 


its way to join up with America’s 


on land and sea and in the air. 



















way from elementary cellulose fibres, made by com 
plete or partial de-lignification of fibres, to shavings 
of bark, without any attempt to separate individual 
fibres. The fibres are felted and compressed with o1 
without a binder to form a wide variety of products 
ranging from paper-bound bats having no structural 
rigidity to wallboards of hard finish and considerable 
strength. Paper, of course, falls into this general cate 
gory of insulating materials, insofar as it too 1s mad 
of wood fibres, felted and compressed. All the organi 
fibre insulations require chemical treatment to umprove 
titeir vermin, fire and moisture resistance ever 
though such treatments are customarily applied by the 
manufacturer as one step in the fabrication of the in 
sulation, even the best of such treatments cannot im 
crease the ignition temperature to as high as that whicl 
inorganic materials may safely stand. 


TO WHAT TEMPERATURE LEVELS? 
NLY A FEW electrical products requiring hea 
insulation need low or moderate temperature in 


sulation of the type offered by the organic fibre-boards, 


~ 


felts and corrugated papers. The previously mentione: 
domestic refrigerator is almost the lone exception t 
the rule that most electrical products require a heat 
insulating material that will retain its insulating qual 
ties at relatively high temperatures. Rock wool and 
glass wool fill the bill where neither direct contact with 
the heating element nor structural rigidity 1s required 
Thus, these fibres in the form of bats or boards are 


excellent to apply between rigid metal walls forming 


electric ovens, ranges, roasters and the like \lso 
available for the temperature range of from 100 to S500 
leg. F. are (A) insulation built up of several thick 
nesses of corrugated paper in which the paper is made 
principally of inorganic asbestos fibre rather than ot 
eanic wood fibre and (B) insulation made of a 1X 
ture of 85 per cent magnesium carbonate and 15 pr 
cent asbestos fibre (known commercially as &5 > pet 
ent magnesia) shaped into blocks bes 

For the highest temperature rang: ver 600 des 
Fy), as met in contact with heating elements or i 
furnaces designed to maintain high temptrature. it is 
necessary to utilize, in addition to rock wool (whicl 
can be used in some forms up to as high as 1700 deg 
K.), still other materials, such as diatomaceous ear 
(silica ), asbestos concrete, asbestos-silica blox nre 
brick or porcelain. The latter two materials are used 


in this range for their refractory or electrical insulat 
Ing properties (combined with = structural rigidity 
rather than for their heat insulating properties 

For example, in designing a high-temperature muftk 
furnace using an electrical heating element, the tube 


1 
} 


on which the heating wire is wound would have to 


chosen for its refractory and electrical insulating prop 


] 
eC 


erties. \ substance such as alundum or porcelain 
might therefore be chosen for the tube. If it were de 
sired to melt or fuse material inside the muffle. a lining 
might have to be provided inside the tube carrying the 
heating element. Such a lining would hay 
sen solely from consideration of its function 
fractory and might be an acid or a basic firebricl 


K as 
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er mined in this form (A) can be shredded 

into individual fire-resistant fibers that can be woven 

or telted like cortor B—Wool felt comes in a wide 

Variety of specifications 

required tlowever, between the outside of the wire 
wound tube and the outer shell of the furnace. heat 
insulating materials would be required. It might be 
necessary to coat the winding on the tube with a frac 
tion of an inch of an electrical insulating refractory 
cement and then to use a high-temperature heat in 


sulation such as diatomaceous earth between the muffle 
tube and an intermediate retaining tube around which 
medium temperature insulating blanket such as rock 
vool could be wrapped. The whole would be finally 
enclosed in the outer shell of the furnace 

fhe material known as diatomaceous earth 1s a 
atural insulating material that may be used as mined 
ecause it contains millions of siliceous skeletons of 
tiny aquatic animals known as diatoms. The high 
silica content of the material (the skeleton of the dia 
tom being almost pure silica) gives the material its 
refractory character, while the millions of dead air 
cells associated with the skeletal remains provide, 1n 
nature, the condition striven for in all manufactured 
insulating materials: that of numerous insulating air 
pockets surrounded by material of low thermal con 
ductivity The diatomaceous earth may be used in 
block form, as mined, or may be granulated and mixed 
with asbestos fibre or cement to give greater strength 


than without such admixture. 


DIFFERENT FORMS FOR DIFFERENT PURPOSES 


- LATING MEDIA are available commercially 


in a number of different forms. The most. ele 
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‘“‘Made-to-Order”’ 
OR STOCK TYPES 
FOR ESSENTIAL 
REQUIREMENTS 


TRULY fine Plate Transformer that meets 
r\ stringent wartime requirements. . . . Appli- 
) cable to a broad field including governmental 
le agencies, broadcast engineers and many other 
| electronic equipment designers and users. 


k ! These rugged Plate Transformers represent 
l\ long months of skillful planning in which the 
exacting needs of potential users were carefully 
considered and analyzed. It was STANCOR’S 
desire to make these transformers the finest ob- 
tainable. .. . This was achieved! 

my Many are now serving our country in locations 
where failure might prove disastrous. . . . They 
are proved units. 

















Here is a typical application of Stancor’s Plate 
and other Professtonal Series Transformers Note 
the excellent harmony achieved between these 
transformers and allied components. 


in The new Stancor Professional Series 
M1) NOTE THE SE FEATURES: Transformer Catalog No. 240— 
(| just out-——lists not only the new 
: @ New style end bells ®@ Dual wound primaries Plate Transformers but includes 
ir Tiny-Trans, High Fidelity Units and 

@ New extra heavy @ Balanced coil a complete line of Professional 
i . : Series Transformers. It also gives 
° insulators construction valuable charts to identify the cor- 
. New lamination sizes ® Potted for long life rect unit to be used in various ap 


plications.Write for your copy-freel 


@ Rugged mounting feet 
tn 






Wide range of sizes 
ANC ( 
a 


xr STANDARD TRANSFORMER © 


*CORPORATION® 
; 1500 NORTH HALSTED STREET**** CHICAGO 
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mentary is loose material shipped in bags or barrels 
to be used by stuffing the insulation between retaining 
members already in place in the structure or unit to be 
insulated. In a properly designed unit of electrical 
equipment, all portions to be insulated should be ac 
cessible for stuffing by hand so that there need be no 
doubt as to whether the insulation fills the desired cay 
ity, as is the case when it is blown into place. One 
major disadvantage of using loose material is that, 
while the cavity may be filled immediately after stuff 
ing, there is a tendency, unless the material is packed 
tight, for a settlement of the insulation material to the 
bottom of the cavity which is progressive with time 
Compressing the material on the bottom may decrease 
its insulating value at the same time that the material 
falling away from the upper part of the cavity decreases 
the available insulation on the top of the space being 
insulated. 

To overcome the drawbacks of loose material and at 
the same time to make application easier, the insulat 
ing medium is frequently (A) combined with a plastic 


A 





LASS fibers, available in staple or continuous thread 


forms, offer a popular thermal insulating medium 


A—Blankets of glass wool are easily handled. B—Here 
glass has been wrapped about an oven. C—Here it 1s 
compacted for a refrigerator compartn 


material so that it is troweled into place (B) formed 
into semi-rigid bats by felting, stitching, backing with 
or placing between covers of paper, fabric or wire 
mesh or (C) formed into rigid blocks by simple com 
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pression, admixture with cementing materials, or by 
backing with or placing between rigid supporting ma- 
terials such as heavy wire lath. Where a large num- 
ber ot the same product Is to be covered in some part 
with heat insulating material, it is frequently desirable 
to have the insulation preformed to fit the contours of 
the surface to be covered. This is possible with either 
the semi-rigid or rigid forms, preferably the latter. 

There is one type of heat insulating material that 
differs in principle from those described up to this 
point. All those previously discussed provide a mass 
of material of low heat conductivity placed in contact 
with the hot surface in order to decrease the rate of 
heat conduction from the surface. Convection in the 
insulated space is kept at a minimum by breaking the 
large air space into myriad tiny ones in the interstices 
of the insulation. Radiation is negligible because of 
the multiplicity of surfaces. In the type of insulation 
to be described, the space between the hot and cold 
surfaces, instead of being filled with a mass of insula- 
tion, is faced or broken up by one or more sheets of 
bright metal foil. 

\ new form of cellophane consists of strands of that 
material interspersed with air bubbles about a quarter 
of an inch long. It is extremely light and possesses 
excellent thermal insulating properties. 

Pests have been reported of 3g and 34 in. air spaces 
faced on one or both sides with bright aluminum foil 
or divided in two by a single curtain of aluminum foil 
(bright on both sides), or by two, three or four such 
curtains dividing the space into three, four or five 
spaces, respectively. In these constructions, condue- 
tion from hot to cold surface is reduced to a minimum 
because there is no solid material filling the space be 
tween them to act as a conductor. The still air which 
fills the space is one of the poorest heat conductors ob 
tainable. ‘This air does, however, transfer some heat 
by convection, but, in commercial constructions using 
metal foil, the air space is broken down by lateral or 
transverse partitions to minimize the development of 
convection currents in the enclosed space. 

Such constructions are, of course, possible without 
metal foil. Air spaces of similar dimensions may be 
created of paper, wood, glass or dull metal. How 
ever, with each of the above materials, there is an ap 
preciably large heat transfer by radiation from hot to 
cold surface. Since it is a well-established physical 
law that the better a surface reflects, the poorer it ra- 
diates, it follows that the use of shiny foil surfaces in 
the above noted constructions serves to cut heat trans- 
fer by radiation to a minimum and thus obtain a 
method of insulation requiring a very small mass of 
material to produce the desired result. Foil insulation 
is for low and medium temperature application only, 
largely because, as obtainable commercially it is usu 
ally combined with paper as a backing or is coated on 
corrugated paper to provide the foil and air spaces of 
1 complete unit ready for installation. Since aluminum 
is a scarce material in war time, it is likely that the 
designer will have to content himself with heavier ma 
terials unless weight itself is an all-important factor. 


he 


The electrical designer is not only faced with t 
choice of the proper insulating material but also with 


the choice of the thickness of insulation required. This 
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is usually based on one of two considerations, “How 
cold must the cold surface be?” or, “At what thickness 
of insulation will an increase of thickness cost more 
than the heat saved by the increased thickness?’ The 
former is the governing one when the hot surface 1s 
insulated to prevent the person using the apparatus 
from touching or handling an unpleasantly warm ob 
ject. 

In this case the hot and cold temperatures are known, 
» therefore 
its coefficient of heat transfer in terms of Btu./hr./sq 


the insulating material has been chosen, s 


ft./deg. F./in. is known, the area of the hot surface 1s 
known and the area of the cold surface can be easily 
calculated for various thicknesses of insulation applied 
to the hot surface. Therefore both the cold surface 
area and the mean area of insulation are known for 
the various thicknesses of insulation. A choice of ma 
terial for the cold surface must be made and its emis 
sivity must also be known. This latter information 1s 
It is then 
necessary, by calculation, to obtain a balance between 
heat emission from the cold surface (at the desired cold 


also readily obtainable from published data 


surface temperature and the known cold surface area 
and emissivity) and heat transfer through the insula 
tion to the cold surface. 

It should be obvious that when the capacity of the 
cold surface to emit heat to the surrounding atmos 


1 
} 


phere is less than the rate of heat transfer from the 


hot to the cold surface, the temperature of the latter 
will rise and will continue rising until the fourth powet1 
radiation law allows a balance to be reached. Whet 
such balance is reached, the surface temperature might 
be considerably hotter than is desired. To avoid this, 
the above noted calculation should be made to obtain 
the balance between cold surface heat emission and hot 
surface heat transfer at the desired, rather than at an 
undesirable, temperature. Once the number of Btu. 
hr. that the cold surface will emit at the desired tem 


perature is known, all factors in the term Btu./hr./sq 
ft./deg. F./in. are known except the thickness in inches, 
which readily reveals itself by simple substitution. Of 
course, since each different thickness of insulation may 
change the cold surface and mean areas, the calculation 


may have to be accomplished by trial and error. 


It should finally be noted that the dollar value of the 
heat or insulation nowhere enters these calculations and 


the method applies equally for efficient and inefficient 
insulating materials, the choice bein 


; 
with the designer 


If cold surface heat emission dictates a large cold sur 
face area, it may be feasible to use a relatively ineffi 
cient insulation to fill the enclosed space. But if th 
cold surface can emit all the heat transferred to it even 
at its minimum possible area, then the more efficient 
the insulating material, the smaller will be the resulting 
cold surface area and volume of finished product 


WHEN ECONOMY RULES 


HEN THE FINAL temperature of the cold 
surface is unimportant because it will not or 


shouid not be touched or placed near any other object 
which would be adversely affected by a high cold sur 
face temperature, the thickness of insulation becomes 
70 


solely a matter of economics. The cost of insulation 
for a given surface area increases directly with the 
thickness of the insulation. The heat loss from the hot 
surface varies inversely with the thickness of the ip- 
sulation. The heat thus lost (in terms of Btu. per hr,) 
has a value that can also be expressed in dollars and 
cents. 

However, to balance insulation cost against value of 
heat lost, a definite time interval (in hours) during 
which the heat loss continues, must be assumed as the 
basis for calculation. This time may represent the 
total useful operating life of the equipment to be in- 
sulated, or may be arbitrarily smaller, for instance a 
year of operating life, or the operating time occurring 
in a calendar year. The insulation thickness at which 
the sum of the value of heat lost during the time inter- 
val, the first cost of the insulation and the carrying 





OLOMITE limestone when chemically treated vields 


an 85 per cent magnesia that has a pore volume of 
more than 90 per cent, making it an excellent heat 


insulator. Note the size of the pores as seen under a 


microscope 


charges on the insulation are a minimum is the most 
economical thickness to use. Calculations such as this 
have been made for a wide variety of conditions and 
have been published in graphic and tabular form. [qua- 
tions requiring substitution of the above data are avail- 
able which may be solved to supply the answer in terms 
of most economical insulation thickness. All these cal- 
culations assume, of course, that the purchaser is will- 
ing to pay the additional first cost of the most econom 
ical insulation thickness which will tend to be greater 
the longer the time interval over which heat loss is 
assumed to occur. 

It is obvious, therefore, that in a market where com- 
petition is on a price rather than quality basis, products 
may not be able to stand the increased first cost of 
added insulation over the minimum necessary for the 
considerations of safety or continuity of operation as 
they may be predetermined. 

When the latter factors form the basis of design, the 
known design factor is usually a maximum permissible 
cold temperature surface. The procedure of design- 
ing to a desired cold surface temperature has previ- 
ously been discussed from the viewpoint of a cold sur 


face that can be touched or handled However, the 


design procedure is the same even if the cold surface 
is to be maintained at a higher temperature than can 


Continued on p. 1 
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SOLIDS FROM POWDERS in 30 seconds! 


-»- TO HELP SOLVE DESIGN, PRODUCTION 
AND PRIORITY MATERIAL PROBLEMS 


Typical Stackpole Molded Products 


Brushes and Contacts 
(all carbon, graphite, 
metal and compo- 
sition types) 


Rare Metal Contacts 


Powdered Iron Com- 
ponents 


Anodes 
Electrodes 
Brazing Blocks 


Bearings 

Welding Rods, Elec- 
trodes, and Plates 

Pipe 

Packing, Piston and 
Seal Rings 

Rheostat Plates and 
Discs 

Brake Lining, and 
numerous others 


Stackpole Electronic Products 


Fixed and Variable 
Resistors 


Switches 
Molded Iron Cores 


Outstanding among current developments is the rapid increase in the use of solids 
molded from powders. Not only do these include the better-known types of carbon, 
carbon graphite and similar compositions but, of steadily growing importance, are 
the countless parts formed from molded iron and iron-nickel powders. Savings in 
machining operations, faster production, and the frequent ability to utilize less 
critical materials are outstanding among the advantages involved. 

As a leader for over a third of a century in the molding of solids from powders, 
it is only natural that Stackpole today should be headquarters for the latest develop- 
ments—whether they entail powder iron metallurgy, or the forming of rare metal 
contacts from powders, a field in which Stackpole developments have set new 
standards of performance. 

A vast fund of accumulated engineering knowledge backed by exclusive processes 
is here available to manufacturers whose products may be made better or produced 
faster by the use of molded carbon, iron, or rare metal components. 


STACKPOLE CARBON COMPANY, St. Marys, Penna. 


STACKPOLE 


MOLDED CARBON AND METAL PRODUCTS 
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of director. Functions of the new division include de 
velopment and recommendation to the vice chairman 
on program determination of an over-all national pro 
duction program integrated and coordinated with over 
all strategic requirements that most effective use may 


be made of national resources. Mr. Davis will be re 
sponsible for all program recommendations by the di 
vision. 


New Priorities Information. Supplanting “Priori 
ties in Force” a new publication, “Priorities,” wall pro 
vide an alphabetical and numerical list of all priority 
orders and forms at two week intervals. Requests to 
receive this booklet regularly should be addressed to 


E. H. Campbell, Chief, Field Service Section, Division 
of Priorities, \WPB, Washington, D. ¢ 


For Better Use of Facilities. Creation of a War 
Liabilities Adjustment Bureau to improve the use of all 
productive facilities during the war and to assure small 
business enterprises the opportunity to reenter a com 
petitive economy after the war ends has been suggested 
to the Senate Special Committee to Study the Problems 
of Small Business by WPB Chairman Nelson. Ob 
jectives sought by Mr. Nelson include: 1. To help small 
business enterprises adversely affected by the war take 
care in an orderly fashion of overhanging liabilities 
which under normal conditions they would have been 
able to discharge. 2. To provide effective mechanisms 
for financing small business after the war. 3. To pro- 
vide effective means for giving small business technical 
and other assistance at the end of the war. 4. To pro 
vide a mechanism for giving to small business enter 
prises broken up by the war a priority in the acquis! 
tion of machinery and equipment when the war is over. 


Know Your Government. The fall edition of the 
United States Government Manual, a 700 page refer- 
ence book on the creation and organization, functions 
and activities of Federal departments and agencies has 
just been published. Included are organization charts, 
a list of principal officials and separate sections on the 
emergency war agencies, publications and commonly 
used abbreviations. Available through the Superin 
tendent of Documents, Government Printing Office, 
Washington, D. C., at a cost of $1.00. 


How Much Idle Steel? One of the first steps in 
W PB’s steel recovery program, involving the purchase 
and redistribution of millions of tons of iron and steel 
products, was taken when the Steel Recovery Corpor- 
ation started mailing the first of 200,000 inventory cer- 
tification forms to known and presumed holders of 
steel stocks rendered idle or excessive as the result of 
WPB orders and regulations. The Steel Recovery 
Corporation, organized several months ago, will carry 
out the purchase and re-distribution program arranged 
by WPB and, as agent for Metals Reserve Company, 
will handle all fiscal matters involved in thousands of 


~~! 
tw 


transactions. It is urged that those holding 


needed 
an im- 
mediate and extensive hunt for qualified customers 


metals in idle or excessive inventories institute 


as 
defined in Priorities Regulation No. 13. In eases of 


direct sale the Owner receives the Pong price 


for his 
property and war industry benefits by speedy delivery 
of material which can be used in its present form, 
While Government prices will be considerably above 
scrap prices, they will not equal the value of the fabri- 
cated material, if the material must be remelted before 
it can take its place in the war effort. Scrap metal, as 
such, will not be purchased by the Government and 


should be disposed of through authorized dealers. 


WPB Simplifies Forms. [*liminating 120 forms and 
simplifving an additional 130 WPB's Committee for 
the Review of Data Requests from Industry has mini- 
mized certain applications that should speed results. 


Wage Rises to October 3 Approved. 
creases put into effect before October 3 have been ap- 
proved by the National War Labor Board. Thus is 
clarified the uncertainty that existed on this point since 


\ll wage in- 


the anti-inflation act and the executive order relating 


thereto both established September 15 as the date for 


stabilization of wages, salaries and prices. The status 


I 
of salaries under $5,000 remains somewhat uncertain. 
Toll Call Priorities. Based upon the finding of the 
Board of War Communications that the national de- 
fense and security and the successful conduct of the 
war demand that certain telephone toll calls related to 
the war effort or public safety be given preferred han- 
dling, a priority system has been developed for them. 
Beginning November 1 urgent toll calls by authorized 
persons or agencies are given priority over all other 
toll calls and existing calls may be interrupted to pro- 


vide such emergency facilities. 


Silver Substituted for Copper. That 24 million 
pounds of copper have been saved in the last few 
months by substituting silver for copper in electrical 
connectors has been announced by H. A. Anderson, 
Chief, of the Conservation and Substitution Branch of 
WPB.. Silver is a better conductor of electricity than 
is copper, is easy to cast and roll and is not a critical 
material. It is stated that the amount of copper that 
silver has replaced thus far is an appreciable percentage 
of total domestic copper production and additional use 
A minimum 
of 34,000 tons of silver has been allocated to the De- 
fense Plant Corporation by the United States Treasury 
and must be returned after the war. 


of similar substitution may be expected. 


Primarily the 
Defense Plant Corporation is lending its silver to those 
plants that must have large quantities for operation, 
that can conveniently protect the silver and that are in 
operation almost constantly. The silver is made avail- 
able with the stipulation that it can be used only for a 
non-consuming purpose. 


Eberstadt Controls Materials. \s WIB vice chair- 
man in charge of the flow of materials to manufactur- 
ers and producers, Ferdinand Eberstadt, New York 


Continued on p. 122 


ELECTRICAL MANUFACTURING 








steatite ceramic 


insulators are found 


in practically all 


electronic components 
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CHATTANOOGA, TENNESSEE 
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VUew Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 


DOUBLE POLE FLOAT CONTROL 


Small, compact, with operating parts hardened for 
long life, this double pole float control for open tank 
operation may 
also be convert- 
ed easily to sump 
operation simply 
by changing 
pivot position 
of operating arm 
loop. Double 
break contact 
structure actu 
ated by special 


trip mechanism 





assures positive 
snap-action on 
make and break. 
Large contacts of electrolytic silver mounted in deep 
channeled plastic block gives long life and freedom 
from arcing and flashovers. Removable close fitting 
water-shed type cover makes contacts fully accessible. 
Penn Electric Switch Co., Goshen, Indiana. 


SHOCK-PROOF, DRIP-PROOF SWITCHES 


Three outstanding features make these switches im- 


i 


portant for naval and marine specification. They are: 





(1) elimination of switch blade hinge jaws, thus con 
serving copper ,; (2) special barrier arrangement to 
prevent fuses from vibrating out of contact due to 
' Be © shock: and (3 ae ies 

gun-fire or snock; and (39) small in size, providing 


1 


an important saving in steel and permitting smaller 
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mounting space. This 100 amp. 3 pole, 575 volt ae. 
unit is contained in a cabinet only 734 x 17'4 x 6% in. 
Special catch provided at the top of the cabinets hold 
the switches in the “off” position while replacing fuses 
or making repairs. Standard 250 volt fuse spacings 
and for either 2 pole, Z50 volt dc. or 3 pole, 575 volt 
ac., services with capacities ranging from 30 to 100 
amp. Square D Company, 60600 Rivard St., Detroit, 


Mich. 


PHOTO-ELECTRIC REGISTRATION CONTROL 


Simplicity, flexibility and careful design have resulted 
in this compact unit for ready integration within prod- 





uct designs. Operation is initiated by varying the in- 
tensity of photo-tube illumination. Universally adapt- 
able for use with a wide variety of materials. Power 
supply is 110 volt, 60 cycle, ac.; contact load, 3 amp., 
110 volt or 10 amp., 110 volt; impulse time, 0.005 sec. 
minimum, United Cinephone Corp., Torrington, Conn. 


GAS WELDING OF ALUMINUM 


free-flowing flux for gas welding of aluminum and tts 
alloys which does not solidify or deteriorate. To weld 
wrought, cast or high tensile aluminum of any size or 
shape. Packaged in glass containers, it is protected 
from corrosion and moisture. May be specified for 
aviation. Park Stewart, 1026 Carbis St., \Worthing- 


ALKALINE COPPER PLATING PROCESS 
Characteristics particularly valuable in deep-drawing 
of steel parts, or where a ductile, adherent coating of 


copper 1s required to act as a lubricant between the 
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Georgia Blue Print Co 




















. Line 
ts Boston—Boston Blue Print Co 
. Buffalo—Buffalo Blue Print Co 
Chicago—Frederick Post Co. 

( Cincinnati—Queen City Blue 

Print Co 
“SN 
Cleveland—The City Blue 

, Printing Co 

S 
) Columbus—Franklin Blue Print 
It & Supply Co 
) Dallas—The Rush Co. 


: Dayton. -Gem City Blue Print & 
; - Supply Co 

. Denver— WV. H. Kistler 
Stationery Co. 
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Detroit—-Frederick Post Co 
Fort Wayne Fort Wayne Blue 
Print & Supply Co 
Fort Worth— Majestic Reproduc 
on (eC 
Post Ce 
Indianapolis——Indianapolis Blue 
Print & Litho Co 
Quality plus Speed both count these days! And with Pencil-TEX — the Post Jacksonville—A. R. Cogswell 
4 : : ; d , Kansas City—Western Blue 
pencil tracing medium with the new s-m-o-o-t-h surface — getting out top- evi OA : 
: : : ae ; , : ee c Knoxville--Sehorn & Kennedy 
quality drawings in jig-time is no problem. Pencil-TEX takes hard pencil Los Angeles— Stationers 
‘ ° Corporatior 
lines, coarse or fine, and anchors 'em jet black. Because of its glass-like trans- Memphis--Wray Williams Blue 
Print Co 
I parency, and the density of pencil lines on its surface, prints made from Milwaukee Frederick Post Co 
d d . 0 vis. 
Pencil-TEX have a razor-keen sharpness, a cleanliness and a clarity that make New Orleans—Southern Blue 
* *rint Co 
blue-print readers say: ‘““Why doesn’t every drafting room speed up with New York—John R. Cassell Co 
= ccm tint : — a ‘ e Oklahoma City—-The A & E 
Pencil-TEX?” Remember, Pencil-TEX is available in 20-yard rolls of 30, 36 ueeeana tie 
2 ‘. ° . ° ° e . Omaha—Standard Blue Print Co 
P 4?-« ‘ " y a P - ni, mei 
and 42-in. widths. Your best Priority will bring it quickly. Accept today caaieiaieaine iat omente teen 
a l’rint Co 
the free offer below. Pittsburgh American Blue 
Printing Co 
Portland—J. K. Gill Co. 
CALENDER Ju mes one ; 
7 a Tm, GET YOUR FREE TRIAL NOW — J Sts. soci ne pee 
l af Ne. = i Salt Lake City—-Salt Lake Blue 
<b / At our expense, prove to yourself the superiority of Print & Supply Co. 
| Senn Pencil-TEX. Free trial samples—actual work size sheets— — eee a 
° . e ampa Office .quipmen 
cal Data Charts, are yours for the asking. At the right is the name of your Company 
= WHILE TH! ’ : . Toledk > Pri 
: aia _ Post man. ’Phone him for your free trial supply, or send —— 
Ask your direct to Tulsa—Triangle Blue Print & 
“POST” man. Supply Co 


Washington, D. C.—R. E. 
Mac Michael 


Wichita—City Blue Print Co, 


THE FREDERICK POST CO., BOX 803, CHICAGO 
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JUST PHONE OR WRITE 
YOUR NEAREST POST MAN 
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te Jobe! 


When General Doolittle and his 
squadrons made their surprise raid 
over Tokio, they carried a message 
of things to come—the only type mes- 
sage Japs can understand! Naturally 
we are proud that the equipment of 
these planes contained wire made by 
Wilbur B. Driver Co. The entire facili- 
ties of our plant are devoted to pro- 
ducing, as never before, special al- 
loys* (including beryllium-copper) for 
oH mZelt poaeoves: Consult us for your 


requirements. 


(oe WILBUR B. DRIVER CO. (0s8) 


NEWARK, NEW JERSEY bs 








ork and the dh IW1hg cies, .\ dense, finn oraimned de- 


Lis produced, Ne Iptul In the selective carburizing of 


gears, shafts and other steel parts. Can be readily re 
ved at speeds up to O.OO1 in. in 10 min. or less with 
iny effect on the steel base metal United ( hro- 


Lill, lt aya 5] least 12nd ee ca Ne \\ York. N \ 


CENTRIFUGAL COOLANT PUMP 


Designed to circulate any commercial cutting oil 


ttt or 
this pump is equipped with Y 
hp. vertical motor, totally 
enclosed, continuous 
duty, 60 evcle, 1725 rpm. 
25 and 50 evele, 1425 
rpm. and two perman- 
ently grease packed ball 
bearings. Available with 
special electrical char- 
acteristics. The base is 
provided with four cast 
iron feet which rest on 
the bottom of the tank, 
or mounting brackets to 
ineet any individual re- 
quirements. Vertical 
discharge outlet is three- 
quarter in. standard pipe 
size, threaded, and clears 
motor circumference for 
straight pipe rise. May 
be supplied with one in. 
discharge when so speci- 
fied. Gilbert & Barker Mig. Co., West Springfield, 
Mass. 


CONTACT MAKING CLOCK 


Where ac. of commercial frequency is used, this con- 
tact making clock may be specified in conjunction with 
maximum de 
mand meters, 
requiring a 
very accurate 
and depend 
able impulse 
timing ele 
ment. Also 
suitable as an 
unpulse timer 
for various 
time record- 
ing instru- 
ments. The 
unit emits 1 
up to 12 im- 





pulses per hr 
by momen 
tarily closing 
a circuit at predetermined, fixed and unvarying time 
intervals. Motor is of the hysteresis type and con- 
sumes approximately 3 watt. Self-starting and with 
ample torque to operate the mechanism under the ex- 
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CRAP piles are much more than mere collections of trim 
ends, cuttings, useless machines, parts and junk these days. 
They’re vital national resoures—American Treasuries, in fact, in 
this critical year; because the nation’s steel producers will need 
several million more tons of scrap in 1942 than ever before, if 
the demands of war production are to be met. © How much can ~ a t 
you contribute? Not just the usual scrap flow from your oper- ee i 
ations, but a// the idle metal around your buildings and yards Allegheny Ludlum 
that it isn’t absolutely essential to keep. Your deposit inthe scrap ¢eee_ CORPORATION 
bank will pay dividends all over the world—make it a real one! — cewanar orrices: pitts auRGH, PENNSYLVANIA 


STEEL-MAKERS TO THE ELECTRICAL INDUSTRY 
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Follansbee Forge 


ELECTRICAL SHEETS 








USERS of electrical sheets for essential wartime products can 

obtain prompt service on Follansbee Electrical Sheets. For 
example, the manufacturer of this record-breaking size transformer 
was able to make shipment in considerably less than estimated 
time mainly because Follansbee supplied him with the required 
large quantity of Follansbee Electrical Sheets quickly. 


Such rapid service might be considered unusual, especially since 
more and more Follansbee Electrical Sheets are going into war- 
time electrical products. What makes it possible is a sufficiently 
flexible and willing organization that can perform the unusual 
when required. 


Follansbee Electrical Sheets have been known for their high 
quality for over 32 years. They are the only electrical sheets made 
from forged billets, resulting in better electrical and mechanical 
characteristics. This information is described fully in the 
Follansbee Handbook, a copy of which will be sent on request: 
And when you buy your next electrical sheets try Follansbee 
Service and compare Follansbee quality. 


FOLLANSBEE STEEL CORP. 


PITTSBURGH, PA. 





acting conditions of intended application, it 
nished either for 110 or 220 volt and for 
cial frequency. 


Centerbri Ol, Conn. 





re-connected 


plain base rivet holes. 


ARC WELDING ELECTRODE 


can be fur- 


any cOmmer- 
Housed in pressed steel with hinged 
Dustproof fabric gasket provided with a seal- 


Co., Ine. 


AUTOMATIC REVERSING DRUM CONTROLLER 


Built-in polyphase thermal overload unit enables this 
controller to disconnect the power independently of 


the reversing part of the controller in case of an over- 
Overload is signalled by a red 
indicator which projects through the top of the con- 
Solder-pot type and trip-free, it can- 


the drum 


handle has been returned to the off position. Furnas 
Electric Company, 300 McKee Street, Batavia, II. 


NUTS WITH DIMPLED RIVET HOLES 


\n entire line of self-locking anchor nuts with dimpled 
rivet holes available as time savers in plane manufac- 





turing and other products with similar assembly prob- 
specification with 78 degree and 100 de- 
counter-sunk the line of 


\ircraft Nut Corpora- 


Designed for more rapid welding, this electrode is not 
only fast flowing but gives deeper penetration of metal 
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Incorporate Lord Shear Type Mountings in your new 
equipment designs, regardless of type or size, light and 
delicate OF heavy and massive. The advantages to be 
,ined are Numerous and the results are permanent. 
ford Bonded Rubber Shear Type Mountings isolate vi- 
bration, absorb shock and minimize all noise translated 
hrough solid conduction. Providing for Lord Mountings 
in your equipment designs allows you to enjoy many 
advantages of a far reaching, economic character, result- 
ing in immediate lower production costs, as well as lower 
ltimate cost of equipment. Lord Bonded Rubber Mount- 
ings are made in two main types, Tube Form and Plate 
form, with variations to suit special conditions. No intri- 
cate layout, no special tooling or close machining are 
necessary to accommodate Lord Mountings. 


For Plate Form Mountings, simply provide attach- 
ing holes and clearance for rubber body. For Tube Form 
Mountings, provide sockets, solid or clamp type. For 
Holder Type Mountings, attaching holes only are re- 
quired. Lord Mountings are made in many standard 
sizes with load capacities ranging from a few ounces 
up to 1500 pounds. 


Properly installed, Lord Mountings definitely :— 

1. Prolong equipment life by isolating vibration, 
which reduces metal fatigue, thereby preventing 
subsequent failure. 


2. Increase production by eliminating the necessity 
for close machining and precision alignment. 


3. Save vital material by reducing equipment 
weight; heavy inertia masses of machinery bases can 
be eliminated. 

4. Increase personnel efficiency by eliminating 
nerve wearing noise and vibration, translated through 
solid conduction. 


5. Lower maintenance costs by protecting equip- 
ment against sudden load shocks and stresses, thereby 
minimizing repair and replacement operations. 


All of the far reaching effects and favorable results 
that will be obtained by incorporating Lord Bonded 
Rubber Mountings in your new equipment designs can- 
not be listed here. Send for Bulletins 103 and 104 on 
lord Shear Type Mountings, or better still, call in a Lord 
vibration engineer for consultation on your design 
problems. There is no obligation. 


See our exhibit at the National Power and Mechanical Engineering Exposition 
Madison Square Garden, New York, Nov. 30- Dec. 4 
MAIGHT TUBE SLOPING SHOULDER 
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SHEAR TYPE 
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SREPRESENTATIVES . .. NEW YORK, 280 Madison Ave. . . . CHICAGO, 520 N. Michigan Ave. . . . BURBANK, CAL., 245 E. Olive Ave. 
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into the root of the joint, Of shielded are type and 
heavily coated to exclude oxides and nitrides from the 
weld, it assures high quality of weld metal character- 
istic of the shielded are process. \lso. offers more 
work with less operator fatigue, and at lower cost based 
on the amount of electrodes used per foot of 


weld. 
lincoln Electric Co., 12818 Coit Rd., Cleveland 


’ ( hio. 


STANDARD MOUNTING, CIRCUIT BREAKER 


Disc-operated with manual reset which gives shock- 
proof and. vibration proof protection against harmful 
overloads N ot af- 
fected bv superficial 
transient shorts, it has 
ample rupturing ¢a- 
pacity and 1s available 
in close convenient 
ratings up to 35 amp. 
Self-locking Wserts for 
mounting are standard 
and the breakers can 
be had eit 


1 
} 


her with a 
plain or luminous- 
tipped reset button. 
Having the same 
mounting dimensions 
as do the standard 
mechanical toggle 





switches, it is possible 
with this new breaker to bank switches close together 
on a panel and mount the breakers directly below each 


Shown here are a few os switch. Spencer Thermostat Co., \ttleboro, Mass. 


typical small metal parts 


stamped, drawn and formed ¢ Ri 
by Goat machines, dies and 2 
presses. 


INTERNAL-GEAR COUPLING 


Cylindrical housing shell cut with internal gears having 
- P P Ps ° S e1 j () leo ressure ¢ ole, é > “Vy 
Goat specializes in the production of light tub teeth with 20 deg. pressure angle Phe driving 
stampings using materials ranging from 
002” to 1/16” metal thickness, or slightly 
Yoh eal kde S 4 Seta melo 


in fabricating all types of metals including 
the more difficult alloys. 


In handling these various difficult metals, 
Goat has special die materials, construc- 
tions, manufacturing and lubricating tech- 
niques which make possible new de- 
velopments. 


Full information concerning the various 
types of Goat equipment and products is 
IaH Celie MRo LIMES Tale tar Ma hdl: rt mols 
light metal stampings. Inquires invited. 





sé and driven shafts are respectively connected to hubs of 
METAL STAMPINGS, Inc. venerated gears each cut on a true central segment of a 


a ee Pe sphere, the surface of teeth being of constant width 
ARTI ola! . : 


Mochinery Specialists since 1893 throughout their length. Teeth of each spherical gear 
314 DEAN STREET, BROOKLYN, N. Y. meshing in the stub teeth of the housing produces a 


smooth ball action contributing to the reduction ol 
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very user of electric motors should send at once for 
Century's new bulletins on the Installation — Care — 
Adjustment of Century Motors. Each contains full informa- 
tion on proper motor maintenance; how to check motor 
ailments and correct them; and how to keep your motors 
running at peak efficiency. 

Under the pressing demands of War, Century Motors are 
working ‘round the clock, often on continuous 24-hour, 
3-shift production. Proper motor care is more essential these 
days than ever before, for equipment must be kept running 
for the duration. 


7 


oa 


These booklets are available for various types of Century 
Motors, Split Phase, Repulsion Start Induction, Capacitor, 
Squirrel Cage, and Direct Current Motors, both fractional 
and integral horsepower, Alternating and Direct Current 
Generators. You'll find valuable motor tips in 
every bulletin. Ask your nearest Cen- 
tury Motor Specialist for copies, or 
write direct to Century today. 


One of the largest Exclu- 
sive Motor and Generator 
Manufacturers in the 
World. — Offices and 
Stock Points in Principal 
Cities. 


CENTURY ELECTRIC COMPANY — 


Please send me “Installation—Care—Adjustment” booklets 


of on the following types of Century Motors: a sists siticsicesisienssincssceisiscaiaacneciaagineet aetna ibaa 
a C] Split Phase 0 Direct Current Motors 
asin cccineiinsisiciciniitnittannsadbiailaeihatiadcgadanasareaaietadiaaae 
th | 0) Repulsion Start Induction (0 Generators—Alternating 
ar oO Capacitor Current Address Weisicciccnebdndeenedacoecciabedneeascanedibaubnnneadatiiendiaisiauaimiaiiatimaaeaaanmsam 
a 
: 0) Squirrel Cage 0 Generators—Direct Current is cic titiceasinticdieniinassesemmndvahindnnicaoaibaiall State... cee 
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Do You Need Fractional H.P. I 
Motors to Meet a Government 
Contract? eee Weare now ina position to supply j 
PILOT Fractional H.P. Motors ranging from 1/500 to l 
1/15 H.P. to all manufacturers who can furnish satis- j 
factory priority ratings. j 
PILOT MOTORS have established an enviable repu- i 

| 

l 

| 

| 

j 


tation for efficient, dependable performance in hun- 


dreds of applications. They can and will do the same 


for you! 


° . ° . 
Write Today for Bulletin P-2341 giving complete 
details about these low-cost, easy-to-install Fractional 
H.P. Motors. 


F. A. SMITH MANUFACTURING CO. 
101 DAVIS STREET 
ROCHESTER, N. Y. 









PILOT DAN SAYS: ‘Get in the 
Scrap—with your scrap! Every pound 
of waste metal will help pound 


the Axis into submission!” 


AAR Le ee ee 





friction and pressure on shaft bearings if the shafts om 
. c 
ar is 


out of alignment. Specially designed spherical ge 
in full mesh on pitch line with internal gear at all time 


and with maximum reduction of back lash. Simple 


ee ae Barcus 
Engineering Co., 3931-35 Falls Road, Baltimore Md 


sturdy and efficient, it excels in misalignment, 


SMALL CIRCUIT BREAKER 


Faster opening action on short circuits, full time delay 
on overloads and low cost have been combined in this 
breaker which 
also offers in a 
single unit co- 
operative therm- 
al magnetic trip 
action. Available 
in ratings of 15. 
20, 25 and 35 
amp. single pole 
only, 125 volt ac. 
Gjives circuit 
pr tection for all 
kinds of lighting, 
appliance and 
fractional mo- 
tors. This six oz. 





breaker can stop 
a force equiva- 
lent to 230 hp. 
and gives adequate protection for portable tools and 
appliances using small wire sizes. Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa. 


BLACKOUT LAMP 


Ouick, easy and economical method of supplying suff- 
cient illumination for ease of movement during black- 





Outs. The A 15 type bulb, coated black except for a 
one-in. aperture in the bulb end, emits an orange-red 
light. Having a 14 watt filament, it may be had in two 
voltage ranges: 115-125 volt. Available on a priority 
rating better than A-2. Sylvania Electric Products, 


Inc., Salem, Mass. 


SYNTHETIC FOR WATERPROOFING 


Formulated from a plastic used tor safety glass, this 


new synthetic Is superior to rubber and cheaper than 


ELECTRICAL MANUFACTURING 
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That screw product in the inset is a brass 
spindle that is a key part in a vital war 
product. Scovill skill produced the blank 
with a cubical shaped head by cold forging— 
secondary operations followed—thus saving 
plenty of metal, money and motions. A 
spindle may be just a spindle to you—but 
this one is still another proof that Scovill is 
the place to talk over your fastening devices 
requirements. 

And here’s another angle worth consider- 
ing. That same ability to find the right 
answers quickly goes into every one of many 
standard fastening devices manufactured by 
Scovill. It enables Scovill to give you better 
standard items and yet help hold your costs 
in line. Quality is as important in standard 
fastenings as in “‘special’’ jobs—and Scovill 





has what it takes to give you the best in 
both. We can show you products to prove 
the point. 


ARE YOU FIGURING FOR THE 
FUTURE NOW? 


This factory is in the war to the limit. 
But there’s a Peace coming, and we 
want fo help you plan your products for 
it. Our skill and wide experience in 
fastening devices is at your disposal... 
to the limits permitted by war work at 
the time. Call or write today giving us 
the details of your needs. 


STH TRACES et RY 


WATERVILLE DIVISION 


SCREW PRODUCTS SALES 
WATERVILLE, Conn. - Tel. Waterbury 3-3151 
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previous waterproof coatings as well as easier to ap- 
ply. May be specified to replace rubber in Various 
functioning components and products. Stanley Chem- 


ical Co., East Berlin, Conn. 
FLEXIBLE PLASTIC-COVERED CONDUIT 


Plastic covering instead of rubber for insulation re- 
duces the weight of this conduit, an important ad- 





vantage for airplane designers. The plastic skin over 
flexible metal conduit protects the conduit itself and 
the wires inside against wear, abrasion, heat and most 
solvents, including gasoline, and oil. Because of the 
flexibility, toughness and resistance of the plastic cover- 
ing, longer life is assured. Shown are three types, one 
a transparent plastic which does not become brittle at 
sub-zero temperatures, another assures high dielectric 
and tensile strengths, and the third, a glossy, opaque 
plastic, resists brittleness at sub-zero temperatures, too. 






This plastic covered conduit 1s made in sizes from 34 e 
to 114 in. inside diameters. Searle .\ero Industries, 
Inc., Orange, Calif. 
CONTINUOUS OPERATION 
LOCALIZED HEATING ELECTRO WATER DETECTOR LOCK 
UNIFORM TEMPERATURE Indicates water seepage into storage tanks. Supplied 
Typical method of installing screw-in with probe fixture, the umit may be mounted in a 


type Calrod immersion heaters, with 


thermostats, in process machines 
[; APPLY a thermoplastic solution to paper, the 


Standard Process Company, Chicago, uses a machine 
equipped with G-E Calrod heaters, thermostatically 
controlled. Successful and constant operation requires 
that the solution be kept at 275 F. 


Six heaters melt the solution. Seven maintain the storage 
tank at 275 F. Seven more assure constant flow by keep- 
ing the temperature 275 F in the fountain. Three more 
keep the rollers and blades warm. 


Made Possible with Electric Heaters 


It is this localized heating that assures continuous opera- 
tion. No stopping the machine because the solution cooled 
along the line. Calrod heaters and thermostats maintain 
the correct temperature throughout the whole process. 


Sheath temperature up to 1500 F can by obtained with 
Calrod heaters, providing conveniently and inexpensively 
the highest heat obtainable from an insulated heater. 





Ratings and finishes for practically every job where 
metal surfaces, soft metals, or liquids need to be heated. 
Catalog GED-650B gives prices, and information on how 
you can apply Calrod heaters to your machines. For your 
copy, write our nearest office. General Electric Company, 
Schenectady, N.Y. 
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standard pipe fitting on the top surface in processing 
or storage. The probe rod projects down through the 





svi tank to the level at which water seepage is to be de- 
ee tected (usually 3 in. from the bottom of the tank). 
May be located at any point remote from the tank and 
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WESTON 


NOVEMBER 


"On LEADERSHIP rests the responsibility for 
getting things done.” 

Only short months ago, the instrument goal in 
this mechanized war seemed unattainable. In almost 
unbelievable quantities instruments were needed for 
our huge plane program—for a two-ocean navy—for 
tanks, guns and walkie-talkies — for our arsenals 
and factories — and for countless new devices of war. 

To approach this goal meant far more at WESTON 
than the mere addition of factory and laboratory 
equipment, and the usual worker-training program. 
It meant imparting to untrained. hands the skill and 
instrument sense which ordinarily takes years to 








1942 


Recetves the sie -NavyE ” tbueard 


acquire. For it’s this rare instrument sense, backing 
up sound engineering, which has been responsible 
for WESTON’S continued leadership. 

This ‘‘E” award to the workers at WESTON—the 
first to any group in this specialized field—means rec- 
ognition of their efforts in striving to attain the goal 
in numbers, while never relinquishing the WESTON 
quality ideal. 

And to our courageous fighting men everywhere, 
it conveys the assurance that they can depend on the 
men and women at WESTON to continue furnishing 
the essential instruments in ever increasing quanti- 


ties... until victory is won. 





ELECTRICAL INSTRUMENT CORPORATION, NEWARK, N. J. 
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DIAMOND, H SWITCHES 


This HART Aircraft Relay ... 
200 Amp., type B-4.. . for 
service with the U. S. Army 
Air Corps is built to conform 
to U. S. Government specifica- 
tions. Other types are also 


available. Write or wire... 


wired to the probe. While the pre be rod is entirely 
immersed in volatile liquid and as long as water seep- 
age has not reached the probe, no signal is given. 
When water seepage rises to contact the probe tip, an 
electrical circuit is completed through the water itself. 
thus operating the detector lock which turns off pump- 
ing equipment and actuates an alarm circuit. Oper- 
ates on 115 or 230 volt ac. Will handle output loads 
up to 10 amp. at 115 volt ac. Available in pressed 
steel, weather-proof housing as well as explosion-proof 
housing. Photoswitch, Inec., 21 Chestnut St.. Cam- 
bridge, Mass 


CONTROL STATION SWITCH 


Readily adaptable to multiple assembly for use in con- 
nection with magnetic motor starters, or any normal 





control circuit. The unit consists of 3, 2, or 1 button 
combinations furnished either in flush type for mount- 
ing in standard cavity, or box type for surface or 
pendant mounting. Heavy die casting for both face 
plate and surface box with ample knock-outs for con- 
duits in surface type. Push or turn types are optional 
and all are interchangeable for top, center or bottom 
to suit convenience of individual standard. National 
\eme Co., 170 East 131 St.. Cleveland, Ohio. 


ACTUATOR SNAP ACTION SWITCH 


Metal bracket accepts switch and offers complete me- 
chanical protection with less addition of volume and 





/ "ae bart M1, b ba, weight than 1s necessary for complete metal enclosure. 


HARTFORD 


SO 


CONNECTICUT 


Rugged operating lever provides an overtravel of 1g in. 
beyond the point of switch snap with a positive and 


ELECTRICAL MANUFACTURING 
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...and save 


critical materials! 


In peacetime, motors are applied with a substantial 
reserve safety factor. In other words, most applications 
are ‘““overmotored”’ . . . the motors are capable of pro- 
ducing more horsepower than is required by the 
machines they drive. 

Such ‘‘overmotoring’’ provides a reserve to take care 
of unexpectedly heavy loads, and assures long life 
with low maintenance cost. 

But today, our problem is to “make the most of what 
we've got’’—to get more production out of each and 
every motor—and to save critical materials. 

Recognizing this fact, Westinghouse, at the sugges- 
tion of the War Production Board, now recommends 
that motor users modify their peacetime practices . . 
that they get the most out of every motor they have... 
that in applying new motors or relocating old ones, they 
take advantage of all possible favorable operating con- 


ditions . . . that they load each motor to the limit. 
J-21255 
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AVAILABLE 
ERGENCIES 





THIS LOAD THIS RATING THIS RATING nav Wade) 





Recommendations in this table apply to open-type A-C motors, 40°C 
rated, in applications seldom reaching or exceeding this temperature. 










SEND FOR THIS BOOK 


Today A summary of West 


! inghouse wartime motor recom- 
mendations is presented in the 
booklet ‘Calling All Horsepower.’ 


Write today for your free copy. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., Dept. 7-N. 
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STAINLESS 





Desert Heat, tropic sweat, arctic sub- 
cold, ocean salt—they’re all alike to 
tough Harper Fastenings. 

That's why these versatile workers 
have been drafted for service in tanks, 
ships, planes—-wherever fighting equip- 
ment has to fight rust and corrosion, 
extra stress and strain. 


WELL NAMED “EVERLASTING” 


Harper Fastenings—bolts, nuts, screws, 
washers, rivets and special items— axe 
made only of brass, bronze, copper, 
Everdur, Monel or stainless steel. 


4320 STOCK ITEMS 


Harper Service is unique for the tremen- 
dous stock, including many hard-to-get 
items—and special machinery for turn- 
ing out off-standard items with unusual! 
speed. 


A REFERENCE ESSENTIAL 


Harper's Catalog is actually an invalu- 
able reference volume—80 pages, 4 
colors, 193 illustrations, packed full of 
useful data. Simply ask for it on your 
company letterhead. 


The H. M. HARPER COMPANY, 


2609 Fletcher Street ° Chicago 
45 Broadway e New York City 
Offices in Principal Cities 


HARPER Chicago 


EVERLASTING FASTENINGS 
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well maintained point of operation superior to that 
which can be obtained by less rugged mechanisms The 
lever at the operating end is '4¢% in. wide and shaped 
to easily slide over operating cam or dog, 


without switch is 2 oz. 


a. Weight 
This actuator mechanism was 
originally for specification as a throttle warning switch 
for aircraft but may be used in many other 


ait capacities, 
Micro Switch Corp., 


Freeport, Ill. 


AIRCRAFT CIRCUIT BREAKER 


Affords circuit operation and protection in one compact 
unit and can be installed in the same mounting space 
as a_ toggle 
switch. May 
be specified 
for aircraft 
electrical SYS- 
tems, tanks. 
trucks and 
similar prod- 
ucts using de. 
power of 28 
volt or less 
Gives protec 
tion at every 
operating 
point with lit- 
tle or no in- 
crease in 


W eight or 





space. Protec- 
tion is accom- 
plished by bi- 
metallic trip; rating, 5 to 50 amp. at 28 volt de. and 
1500 amp. interrupting capacity. It will stabilize the 
rating of the breaker within limits of an ambient range 
from 60 deg. F. to 135 deg. F. Westinghouse 
| 


Electric & Mtg. Co., East Pittsburgh, Pa. 


MARINE SWITCHES 
Designed for narrow partitions and wiring ducts en- 
countered in ship construction. Single pole switch, 10 
amp., 125 volt; 5 


amp., 250 volt. 
Double pole switch, 
10 amp., 125 volt; 


10 amp., 250 volt. 
Three way switch, 
10 amp., 125 volt; 
5 amp., 250 volt 


Four wav switch, 5 





amp., 125 volt; 2 
amp., 250 volt 
Narrow plasti 





plates meet the 
war - time restric 


Pass & Seymour, Inc., Syracuse, N. ‘ 


tions 


EXPLOSIVE RIVETS 


Made of aluminum alloy and weighing only about one- 
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This sectional view of the Micro Switch 
shows assembly of features described below 


esign assure you 


The Micro Switch design incor- 
porates features that provide 
desirable performance charac- 
teristics not generally found in 


snap-action switches. 


The operating principle is dif- 
ferent in that the spring bends 
in the same direction as the 
operating plunger. There are 


‘ 


no reverse bends—no “oilcan” 
action. Therefore, the Micro 
Switch provides you with longer 
switch life than you will ever 
need... accurate repeat action 
ata precise point... 40 grams 
contact pressure and positive, 


lightning-fast action. 


Its small size, its ability to oper- 
ate satisfactorily for millions of 
operations On minute Movement 
and force differentials, and its 
availability in various types of 
housings and a wide range of 
actuators—have made it the 
choice of design engineers in 


every form of equipment from 


heavy machinery to. sensitive 


instruments. 
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The operating principle as illustrated here, 
is simple and fundamentally correct. The 
long member of the one piece spring ‘‘B’ 
is supported in a cantilever at ‘A’. The 
two short members are compression mem- 
bers supported in V's at ‘“‘C’’. Finish of the 
ends of the two short members of the 
spring and the exact shape of the V's (pat- 
ented) produces a bearing of such low 
friction that when the plunger at ‘““D” de- 
forms the long tension member, the canti- 
lever force overcomes the vertical force 
supplied by the two compression mem- 
bers and the free or contact end of the 
spring “‘E” snaps from one stop to the 
other with lightning-fast speed. Reverse 
action occurs when the deformation of the 
tension members of the spring by plunger 
“D” is removed. The cantilever force then 
becomes less than the vertical force sup- 
plied by the compression members. 








The Micro Switch spring is made in one 
piece from beryllium-copper strip. It is 
stamped before gauging and only those 
stampings which conform to an accurate 
.0085” thickness are used. The spring is 
heat-treated to provide high resistance to 
fatigue. Every lot is tested by an acceler- 
ated life-test for 10,000,000 mechanical 
operations to full overtravel. The ends of 
the two compression members of the 
springs are specially finished to provide 
an extremely low friction bearing. 


hy these basic principles of Micro Switch 


( ... Longer Switch life than you will ever need 


The short compression members of the 
spring pivot in the patented V-grooves of 
the sturdy brass anchor illustrated here 
and located directly under the plunger as 
shown in cutaway view of switch. Note 
the special shape of these grooves. This 
shape, plus the specially finished edge of 
the compression members of the spring 
reduce friction to a minimum. 





Li 


The contact end of the spring is fitted with 
a riveted radius type contact of 99.95 °; 
fine silver. As the plunger is actuated, this 
contact moves from one position to the 
other at a speed of from 3 1000th’s to 
5 1000th’s of a second with a rolling 
action and high pressure that minimizes 
welding and assures positive contact. 











THUMB SIZE 
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... Absolutely precise and accurate repeat operation 
..- 40 grams contact pressure... lightning-fast contact action 





The stationary contact is a flat inlay of 
99.95%, fine silver. This construction as- 
sures ample over-load capacity and maxi- 
mum heat dissipation. 








The operating plunger consists of a highly 
polished stainless steel pin moulded into an 
accurately moulded star-shaped Bakelite 
head. Its size and form provide a long 
over-surface path to live parts, thus insur- 
ing freedom from electrical leakage. The 
star-shaped plunger head cannot rotate 
within the housing, insuring against any 
variation in point of operation. The Bake- 
lite head comes to rest against the anchor 
within .020” after actuation occurs, thus 
preventing excessive overtravel, and in- 
suring maximum spring life. 


If you would like to know more about the 
Micro Switch, send for the two Handbook- 
Catalogs illustrated here—No. 60, which cov- 


ers Micro Switches in general; and No. 70 


which deals with specific Micro Switches for 
use in aircraft. 


Micro Switch is a trade name indicating manufacture by Micro Switch Corporation ‘ 


aces elk Aue: 


Manufactured in FREEPORT, Illinois by Micro Switch Corporation 





Branches: 43 East Ohio St., Chicago + 11 Park Place, New York Cit 





« Sales and Engineering Offices: Boston, Hartford, Los Angeles 
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COMPOSITE+ BONDED - HIGH 
TEMPERATURE MICA INSULATIONS 
Recommended as Replacements for 
STRATEGIC BLOCK OR SHEET MICA 
In Many Applications 


@ Composite, highly integrated insulating materials comprising 
mica splittings bonded with insulating, inorganic bonding 
agents. 


@ Compact, thin, flat, lightweight sheets, completely resistant to 
repeated or continuous subjection to temperatures of redness. 


@ Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


@ High dielectric strength and insulation resistance. 
@ A dependable source of supply in unlimited quantities. 


@ Available in sheets up to 222” x 2512” in all thicknesses 
from .005” up. 


@ Also in punchings to specified dimensions. 


@ We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulations as substitutes for Strategic Mica for your 
purposes. 


@ Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 













AR the Proven, precision Fenwal 
Thermoswitch, plus the new 
Coupling Head equals (@ compact, 
convenient, complete protection for 
lead wires. Couple to any standard 
vapor or moisture-proof electrical 
fitting. 


Rating: -100° to 600°F., contacts 10 omperes, 
11S volts, sensitivity ~.1 F., 45/2 overall, | 
pipe threod, unaffected by vibration. (write for 
specifications on 25 ampere capacity) 


May we assist in the solution of 
your temperature control problems. 





10 MAIN STREET 
ASHLAN DaMASSACHUSETTS 





fourth as much as the usual blind fasteners, this type 
rivet has a high explosive secreted in a cavity at the 
end of the shank. Heat applied to the rivet head by an 
electric gun detonates the charge. The explosion ex- 
pands the charged end of the shank, forming a “bling” 
head and setting the rivet. E. I. du Pont de Nemours 
& Co., Wilmington, Del. 


FUSED CLEANING COMPOUND 


Non-inflammable, harmless to hands and clothes, this 
cleaning fluid may be used effectively on paint, metal, 
glass and other product surfaces. Dissolves rust, 


crease, and minor corrosion and eliminates acids, cauys- 


tics, etc. Particularly efficient in removing heavy de- 
posits of oil and grease. Trojan Products & Mfg. Co., 


3130 S. Wabash Ave., Chicago, III. 


INFRA-RED HEAT LAMPS 


Six clear types, three ruby types and four reflector 
types all featuring uniform heat distribution. Bases 





are reinforced with asbestos-lined mechanical straps 
to withstand the temperatures of tunnel installations. 
The reflector types have built-in reflector linings of 
pure silver sealed inside the bulbs for protection 
against dimming and tarnishing by fumes or dirt. Aver- 
age burning life on all is in excess of 6,000 hr. These 
lamps produce infra-red and near infra-red rays that 
are converted into a deeply penetrating kind of heat as 
soon as they strike an object, thus, in baking, the 
process starts from the inside out. Wabash Appliance 
Corp., 335 Carroll St., Brooklyn, N. Y. 


SYNTHETIC SPONGY RUBBER STRIP 


Special methods applied to processed felt base results 
in a spongy rubber-like cushioning material with 
weather resistant characteristics. May be specified 
for large or small product sealing needs. Available in 
lengths well over 6 ft. or more. Felt Products Mfg. 


Co., 1530 Carroll Ave., Chicago, Il. 


SURFACE CONDITIONER 


Free-running powder in two types for addition to hy- 


ELECTRICAL MANUFACTURING 



















(JE SS 
25 2 
VICE 


Do. <08 
— JAMES Emprovee senvict 


% | D.O.JAMES GEAR VETERANS. 
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CERROMATRIX (Melting Temp. 250° F.) For securing 
punch and die parts, anchoring machine parts without expensive 
drive fits, short run forming dies and other metal-working 
applications. 


CERROBEND (Melting Temp. 158° F.) 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 
proof-cast cavities such as molds, gun chambers, forging dies 
etc. and for many similar applications 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smeiting & Refining,Works 
ANSONIA, CONN., Jackson Associates 

BOSTON, MASS., Jackson Associates 

CHICAGO, ILL., Sterling Products Co., Inc 
CLEVELAND, O., Die Supply Co 

DALLAS, TEX., Metal Goods Corporation 

DETROIT, MICH., Castaloy Corporation 

HOUSTON, TEX., Metal Goods Corporation 

KANSAS CITY, MO., Metal Goods Corporation 
LONDON, ENG., Mining & Chemical Products, Ltd 

LOS ANGELES, CAL., Castaloy Corporation 
MILWAUKEE, WISC., Harry C. Kettelson, Inc 
MINNEAPOLIS, MINN., Northern Machinery & Supply Co 
MOLINE, ILL., Sterling Products Co., Inc 

MONTREAL, CAN., Dominion Merchants Ltd 

NEW ORLEANS, LA., Metal Goods Corporation 

ST. LOUIS, MO., Metal Goods Corporation 





Used as a filler in 


CERRO DE PASCO COPPER CORPORATION 


YORK, N. Y. 


40 WALL STREET o 7 LE 











OS AN ALL-ELECTRIC | 


Sx GP ADIUSTABLE-SPEED DRIVE 
for A-C. CIRCUITS 


Speed Ranges up to 16 to 1} | 


Sizes—1 to 30 hp. 4 


2. SPEED CONTROL CONVE- 
NIENCE WITHOUT LIMITATIONS. 
Start-stop button and speed- 
changer go at any handy point 
to which you can run a wire. 

. Control is within easy reach. 


3. FROM A. C. POWER 
SUPPLY. You enjoy 
many advantages ata 
new low price due to the 
“packaged’*’ V*S Speed 
Control Unit. Mount it 
anywhere. Connect it by 
three wires to a 3-phase 
a-c. circuit. 


DRIVE 


1. DIRECT DRIVE. You need 


fewer parts (no intermediate 
speed-adjusting device) and less 
space. Streamline your machine 
design. Get your power closer 
to where your power is needed. 



















Other Production Aids 
follow: Quick stopping, 
reversing, speed -setting, 
safe speeds for threading, 
starting 


ample torque 


with smooth acceleration. 


Saaer Ng atse i ileal lait lcm eer 


CLEVELAND, OHIO 


1088 IVANHOE ROAD => 
Sales Offices in Principal Cities 





drochloric acid and sulphuric acid 


pickles, Whe; 


added in small quantities to regular acid pickles it pr 
duces a bright, smut-free surface when iron and stee] | 


are pickled. Reduces acid consumption and metal Jos 


in comparison with pickling practice where plain acid 


is used. Pwo types: one for hydrochloric acid ~— 
and one for sulphuric acid. Has the advantage of pro 
ducing a bright surface while comparing favor: tbly wit! 


existing inhibitors Hanson-Van Winkle-Munni; 
Co., Matawan, N. J . 
SYNCHROMATIC RELAY 
or more satisfactory synchronous motor starting, this 


is 4 


lav consists of two elements: speed and time re 





sponsiveness. Speed responsive element is a current | 


relay, while time responsive element is a rotary drum 
switch. Both elements are simple in design, rugged 
and dependable construction. For panel mounting 


or modern dead front, metal enclosed, swing door type 
this relay meets the six basic require- 


Westinghouse 


control structure, 


ments for synchronous motor control. 


Electric & Mig. Co., East Pittsburgh, Pa 
TO REPLACE STEEL CASING 
Plastic sheeting derived from resin-treated paper which 
can be made into tubes and pipes. Combines strength 


and water resistance. Specific gravity 1.25 to 1.35, 


weight, per sq. ft. 4 in. thick 0.9 Ib. to 1 lb. Softening 
temperature 225 deg. F. with water absorption in 24 
hr. of 2.8 to 4 per cent. Tensile strength, 9000 to 
12,000; dielectric strength, volt per mil 350 to 500. 


machined. Gillette 


Mass. 


Good drawing quality and readily 


Fibre Co., 248 Boylston St., Boston, 


§ INSULATING VARNISHES 


tvpes of insulating varnishes designed for dit- 


application 5, Protects every tvpe ol ctrical 
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% As the war goes on, the American 
engineer looks better and better. He 
has done some resoundingly impor- 
tant things, that may even dictate 


the future of the world. 


He is an old friend of ours and we 
are glad to see him the center of ad- 
miration. For nearly 30 years we have 
worked with him adapting laminated 
plastic material to electrical insula- 


tion, mechanical and chemical uses. 


Together we have produced better 
airplane pulleys and machined parts, 
better instrument panels, better in- 
sulation for ignition, radio and all 
types of electrical circuits, better 


rayon equipment and plating parts. 


Now, in war, we are doing together 
things we didn’t know how to do 
before, but which will be available 


and valuable when the last gun has 


been silenced. 





©) 
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TYPE G 
Operating Wattage 0.05 


— 


TYPE B 
Operating Wattage 0.012 


oe RELAYS 


Sensitive in their ability to op- 
erate with minimum wattage. 


Ruggedly constructed to with- 
stand the vibration and shock 
of Army and Navy equipment. 


Meet all Army, Navy and CAA 
specifications. 
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construction (wires, coils, magnetos, etc. ) against de. 
teriorating agents such as moisture, oil and grease 

oxidation, heat, abrasion, and mechanical forces. Re. Fe 
mains flexible at minus 50 to 60 deg. F. Wire treated 

with this varnish, when twisted on its own circumfer- 

ence at this low temperature is still flexible and the 

dielectric strength is not atfected. May be brought up 

to 750 deg. F. and higher with dielectric strength re- 

maining constant while abrasion resistance increases. 

William Zinsser & Co., 516 W. 59th St.. New York, 

Ms. Ex 


SLIDE-GRIP HANGERS 


\daptable mounting clamps which provide faster and 
easier installation. Flexibility allows for better align- 





ment of fixtures as well as a variety of applications for 
chain, surface, rod or messenger-cable mounting. Also 
reduces the use of distribution conduit to individual 
outlets, thus saving cost as well as critical material. 
Hangers may be mounted first and sections snapped 
into place. May be specified for all continuous-row 
industrial fluorescent fixtures. Sylvania Electric Prod- 
ucts, Inc., Ipswich, Mass. 


STRIP RESISTORS 


Suited to aviation, radio and where space limitations 


and high unit space watt ratings are important factors. 





The resistors employ a strong, flat refractory core for 
resistance wire winding. Terminals are mechanically 
banded and spot welded in position on the core, the 
core and winding then sealed in a fused-on enamel . 


ELECTRICAL MANUFACTURING 
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FOR SUPERIOR ARC. RESISTANCE 


183-188 SECONDS 


Speciy LIGNOLI 


A LAMINATED LIGNIN 


PLASTIC 


FOR ELECTRICAL INSULATION 
e HIGH DIELECTRIC STRENGTH 
e LOW MOISTURE ABSORPTION 
e HIGH STRENGTH-WEIGHT RATIO 


If you have need for a superior arc resisting insulat- 
ing material, try Lignolite. 


It has an arc resistance of 183-188 seconds—as de- 
termined by tests made at Electrical Testing Labora- 
tories according to ASTM standard +D495-41. 


183-188 seconds arc resistance is superior to the arc 
resistance of most laminated plastic insulating ma- 
terial in general use today. 


LIGNOLITE’S exceptionally high arc resistance plus 
its high dielectric and mechanical strength—low 
moisture absorption and good fabricating properties 
make it an unusually efficient electrical insulating 
material. 


Properties 
I GD os oes bis eiiccaiones 1.40 


. 7,500-12,000 lbs. per sq. in. 


Tensile Strength .................. 
atte 25,000-35,000 lbs. per sq. in. 


Compressive Strength . 


Flexural Strength — Edgewise..........16,000-20,000 lbs. per sq. in. 
— Flatwise.......... 16,000-20,000 lbs. per sq. in. 
SAMY CRIOIMIS 6 6 Sec cdweseeedeessens 0.6-0.8 ft. lbs. per in. of notch 
(Charpy or Izod) 
BOUICS FMMONOUD 5 vin cdswcioveotiacues 104 Rockwell M 
40 Brinell 
Maximum Heat Resistance.............. 80°C (176°F) 


Moisture Absorption—24 Hour Immersion 
Thickness in Inches 
PONiRiadawesud ia teasats 3.5%-4.5% 


Dielectric Strength—Short Time Test 
Thickness in Inches 


ud Gaae sare mhgascan aaa 700-900 volts per mil 
Th CCE. 
RM cies ti ccuurecevecesees 500-700 volts per mil 


Dielectric Strength—Step by Step Test 
Thickness in Inches 


BP eacdcedce tins veunawed 450-650 volts per mil 
RI oar aa eid ciara cetera ats 550-600 volts per mil 
Miaigacktinvkewwewenca sawed 350-500 volts per mil 

Disiecitie Comsiant ix. ce cnccdcrcccaces 4.40 

Pe RON Os oss ovrwmeeaeueemee 0.037 

SU ON a ics sain sin cd cea eaeiweR Sac 0.162 

Fie TMOG iis 5 ke en ciiccsareesicecates 183-188 Seconds 


These properties were determined in accordance with accepted ASTM methods. 


LIGNOLITE is available in a range of 
sheet thicknesses from 1/64” to 2”. 


No critical materials enter into 
the manufacture of LIGNOLITE: 
it is therefore, readily available 


for all applications. 


® [t is produced in black, satin or molded 
sand blast finish—in 46 inch x 46 inch 
sheets in thicknesses from 1/64th inch to 
Y¥eth inch, and 40 inch by 40 inch sheets 
in thicknesses over ¥eth inch. The sand 
blast finish makes LIGNOLITE particu- 
larly adaptable for panel board use be- 
cause of its non-reflecting qualities. 


Test LIGNOLITE Yowrself 


®We will gladly send you 
a LIGNOLITE sample FREE 
for your personal inspection 





and test—write today. Also ask for a copy of our 
latest bulletin. 


MARATHON CHEMICAL COMPANY 


Div. of Marathon Paper Mills Co. 


ROTHSCHILD 


MBER 1942 


WISCONSIN 


casing. Each unit fitted with self-sustained mounting 


brackets riveted 
to metal strips that extend through the core Providing 


bracket and spacer. Spacer and end 


y 
additional heat radiating facilities In sizes ranging 
~ ° . a on 
from 1% to 6 in. in length with rating of 30 to 72 


watt. Ward Leonard Electric Co., Mt. Vernon, Ny 
MOTOR RELAY 


Where the control current exceeds the contact rating 


the control instrument on any floating contact device 





Suppose you had spent the last 
twenty years building transformers. 
Wouldn't you figure that you had 
the job licked, pretty thoroughly, 
too. Wouldn't you conclude that no 
new transformer problem could be a 
problem any longer than it took to 
turn your experience loose on it? 
That's our story. 


We can build Newark dry type 
transformers to serve your needs, 
either in standard types or in special 
types using components of proven this motor-relay may 
correctness. Capacities 1 to 75 kva. 
ide alia And—we may be able to deliver 
a pee sooner than you expect. Check with 
us on this. Write for Bulletin A-10. 


Also oil cooled distribution transformers, circuit current is 0.35 amp. at 2: 
detailed in Bulletin D-11, on request. man Co., Rockford, II. 





be specified. Shaded pole, re- 
versible geared head motor, totally enclosed switches 





and switching mechanism in enclosed type drawn steel 
cover. Switch contacts have a_ non-inductive load 
capacity of 10 amp. at 110 or 230 volt ac. Control 


volt Barber-Col- 


IDENTIFICATION FOR ELECTRIC WIRES 


Non-moistening gummed labels which adhere perma- 





nently or may be removed from any surface without 
For Welding and 
Brazing Control 


& 
L | 
Zz. 
— A mal 
Welding or 
| @ Brazing 
Tran 
former 











TRANSFORMER CO. 


17 FRELINGHUYSEN AVE. we | old 
i@aving a mark I specie interest, tor the ientinca- 
NEWARK, NEW JERSEY... | pees Pe ee 


ion of electrical wires and conduits. Made of a strong, 


TRANSFORMERS FOR ALL PURPOSES flexible composition, after the printing is applied, it is 


96 ELECTRICAL MANUFACTURING 
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Parker-Kalon Socket Screws undergo a rigid check-up 


hocked und Kechocked 


To Insure Time-saving Performance! 


routine that can only result in time-saving performance 


A Quality-Control routine without counterpart in the 
screw industry weeds out serews that fail to meet the high 
standards of quality established by Parker-Kalon. This check- 
routine begins with careful analysis of the raw material and 
follows through to the final manufacturing operation. It gives 
Parker-Kalon Socket Screws a degree of dependability that 
helps to make every working hour count in scores of war pro- 
duction plants, yet it costs no more to specify Parker-Kalon! 


Parker-Kalon Corp.. 198-200 Varick Street. New York, N. Y. 


Quality - Controlled 


Complete test and inspection routine covers: Chemical Analysis; Ten- 
sile and Torsional Strength; Ductility; Shock Resistance under Tension 
and Shear; Hardness; Head diameter, height and concentricity; Socket 
shape. size, depth, and centricality; Thread fit. Every detail is double- 
checked to assure the highest degree of workability. 
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SOCKET SCREWS 


Give the Green Light . to War eee 








Ohio Torque Metors are employed to release 
brakes and hold them open operate gates 
and doors . . . turn valves . operate clutches 
... close and open switches . . . any job a solenoid 
or power cylinder can do. 


They can be stalled for the length of time to suit 
the work cycle for which they are wound and not 
burn out, nor even over-heat. 


Ohio Torque Motors are silent. Made for any 
power from 1 oz. ft. to 100 oz. ft., equal to 1/16 ft. 
Ib. to 71% ft. Ibs., and to operate on one- two- or 
three-phase A.C., or up to 250 volts D.C. 


What 1s your problem? 
OHIO MOTORS INCLUDE——— 
Split-phase Induction to 1 3 HP Torque to 100 oz. Kt. 
Direct Current to 1 HP Shaded Pole to 1/30 HP 
Capacitor to 2 HP Synchronous to 1/4 HP 


Polyphase to 2 HP A.C. to D.C. Motor Generators 
Aircraft Motors to 500 watts. 


Shell Type to 5 HP D.C. Dynamotors up to300 watts 








The OHIO ELECTRIC MANUFACTURING Co. 
5905 Maurice Avenue Cleveland, Ohio 








protected by a special transparent coating for 


10 


TORQUE 
MOTORS 


; 5 ; perma- 
nence. Western Lithograph Co., 600 I. 2nd St. 7 


LAS 


Angeles, Calif. 


FINE WIRE DE-REELER 


Wire as small as No. 42 may be taken in intermitten; 


uneven flow, yet provided with uniform tension. free 





from kinks, broken wire, damaged insulation, neither 
stretched nor hardened, and at high speeds without 
over-run by means of this new unit. Simple and effec- 
tive in operation, the de-reeler is easy to reload and 
quick to adjust from one wire size or application to 
another. Two sizes: No. 1 tor 3 in. and No. 2 for 
$ to 6 in. sized supply spools. May be specified for 
wire sizes of from No. 26 to 42 gauge. Globe Tool & 
engineering Co., Dayton, Ohio. 


TRANSPARENT PLASTIC 


With many times the abrasion resistance of other clear 
plastics, this material does not dissolve in acetone, 
benzene, toulene, alcohol, Le soline Or aly other com- 
mon solvent. It is 10 to 30 times greater in resistance 
to abrasion than other clear plastics and retains its 
shape even when exposed to high atmospheric tem 
peratures. May be formed into large sheets, either 
clear or laminated, by the application of extremely low 
pressure. Pittsburgh Plate Glass Co., Pittsburgh, Pa. 


MIDGET AIR CLAMP 


Operated by a single master valve, whether there be 
two or several hundred in the operation involved. 
Lock-up and release of assemblies is instantaneous in 
this compact air clamp for specification in cramped 
corners. Any desired group can be controlled inde- 
pendently of any other group in assembly, as where 
certain primary numbers can be controlled by one 
master valve and the secondary numbers by another 
valve. Mead Specialties Co., Chicago, Il. 
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For Electrical Devices: 


free 


sate © 
- to compe” m remperat 


This Carpenter High Nickel Alloy is used in checked by magnetic tests of specimens from 
electrical devices to compensate or correct errors actual shipments. 

resulting from temperature Variations in service. Although several types of Temperature Compen- 
It is used to advantage in such products as watt- sator “30” are available for different applications, 
hour meters, speedometers, tachometers, voltage a typical permeability curve for one of these types 


is shown here. Temperature Compensator “30” 
, i is supplied in bars, rods, or cold-rolled strip suit- 
Temperature Com pensator 30” is an easily- able for blanking and forming. 

worked iron-nickel alloy, so made that its mag- 


regulators, etc. 


Carpenter's Metallurgical Department will be 
glad to help you apply Temperature Compen- 
sator “30” to your specific design-engineering 
atmospheric temperature variations. Extremely problems. Write us for additional information 
close control of analysis in melting is double- and help. 


netic permeability decreases proportionally with 
increasing temperature—within the usual range of 


‘ CARPENTER TEMPERATURE COMPENSATOR *30" 





‘ oy Typical curve showing 
ther Carpenter High Nickel Alloys 


1out 100 | 4 Permeability at various 


are now at war. And to help temperatures — 


fec- 
and you in the selection and fabri- pace ae 
- ZI 

1 to cation of these specialty steels, 80 . of 46 Oersted) 
rial we are providing all possible 
tor ‘ ° ° 

1g engineering and working data. 
| a c & X 

Ask our Metallurgical De part- 


ment for a copy of the latest 


60 


PERMEABILITY 


technical bulletin on Tempera- 40 


—_ ture Compensator °*30).” 





One, 
om- 20 


ince 
ii The Carpenter Steel Company 
ther 115 Bern Street, Reading, Pa. 
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CULLMAN 
SPROCKETS 


Over 45,000 
Sprockets in 


Stock — for 


Immediate 





Delivery 


ow has one of the largest assortments of stock 
sprockets available for immediate delivery. More 
than 2000 different types and dimensions are carried for 
roller, block and high speed silent chains. Sprockets with 
and without hubs in steel and cast iron 


Sprockets to fill special requirements can be produced with 
precision accuracy at low cost. Cullman’s many years of 
engineering experience and research are at your disposal 


Write today for the CULLMAN Sprocket Catalog E, 
which also gives data on Flexible Couplings 


Send specifications or blue prints for an 
estimate on your requirements. 


CULLMAN WHEEL COMPANY 


1352-E ALTGELD STREET CHICAGO, ILL. 


@ The performance of electrical equipment is depend- 
ent on the satisfactory performance of the contacts. 
Gibson engineers are constantly conducting research 
and testing so that contacts of the proper characteristics 
for each individual application may be produced. 

In addition to a complete line of contacts and contact 
assemblies, our engineering service is available to you 
for the study and solution of your contact problems. 
May we be of service to you? 


prone aaa gf 
fibsilor MC Madan mG To 
Aad hd AA a’ 8349 Frankstewn Ave., Pittsburgh (21), Pa. 


$$ 


STEPPED-UP LOADINGS 


—_——. 
Continued from p. 42 
square of the applied voltage or, to reverse the picture 
a reduction of 10 per cent in voltage will result ina 
reduction of the starting torque by 19 per cent. The 
maintenance of proper voltage is of course a matter 
for the product user to provide for but the product 
manufacturer has often received complaints that a 
motor would not start and it has been found by invest- 
gation that the sole trouble was due to low voltage at 
the motor. If the voltage supplied to a motor is low. an 
increase in the size of the feed wires will often be al] 
that is necessary. In other cases an autotransformer 
may be used to step up the voltage at the motor. 
Increase in voltage above that called for on the name- 
plate will increase the horsepower output as well as the 
starting torque and will slightly increase the efficiency 
but it will result in a lowering of the power factor. 
Power Factor. While the maintenance of good 
power factor is primarily within the province of the 
product user, the manufacturer should contribute to 
ward this end by supplying motor equipment which will 
assist in the maintenance of power factor at a satisfac 


1 1 
I 


tory level. This may be accomplished by the selection 
of motors having inherently good power factor charac 
teristics and by loading them to the highest point com- 
patible with good performance and_ safety Under 
loading of any motor will always result in low power 
factor operation. 

Operating Temperatures. Standard open type 
motors are rated on the basis of allowing for a 40 deg 
C. (104 deg. F.) temperature rise in an ambient tem- 
perature also of 40 deg. CC. This means the ultimate 
attainment of 80 deg. C. (176 deg. F.) and at this 
temperature motors with standard windings are as- 
sured of satisfactory service.  ‘Totally-enclosed fan 
cooled, explosion-proof, water proof, submersible 
and dust-tight motors are allowed a temperature rise 
of 55 deg. C. (131 deg. F.) and other enclosed types, 
including drip-proof, 50 deg. C. (122 deg. F.) 
Higher temperature rises may be carried by motors 
provided with Class B insulation, such as asbestos, 
glass or other inorganic materials but, under pres 
ent conditions, special insulations should be avoided as 
far as possible to conserve materials and construction 
time. The Class A insulations, especially the synthetic 
type, that are now being largely used by the motor 
manufacturers are satisfactory for the great majority 
of applications.* 

\ momentary overload capacity of 50 per cent 1s 
guaranteed on standard open type motors and, in the 
determination of “momentary,” rather more latitude 1s 
being allowed than formerly. 

The point to be kept in mind is the ultimate tem- 
perature attained. Since the temperature ratings are 
based upon an ambient temperature of 40 deg. C. it 1s 
clear that a motor operating in an ambient less than this 
figure may safely be allowed a rise exceeding 40 deg. 
before the ultimate temperature is attained. 

Intermittent Operation. In the selection of a 


* See. “Within-the-Product Wiring Yields to Changes, Too,” 
May 1942 
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snsulation baking 
7 . ng) fe ies Wels BAKES IN. 
ct firme pe i /, Pag ht THE TIMES 


n with Westinghouse 
| insulating Varnish 


| THERMOSET No. 7826 


te era oe PRES | oa SEU ee LL A ES 


Tougher insulation—faster. That’s the performance of the new 
le Westinghouse Insulating Varnish—THERMOSET No. 7826. 


If you now use ordinary linseed or chinawood oil varnishes, —_ 
THERMOSET No. 7826 can double the output of your baking : : : 
: Easily Applied —b dip, b 
ovens. And by using infra-red baking methods, speeds can be ye 


ressure or spray. 
increased still further. P spray 


Penetrates Deepest Windings — 


Because Thermoset cures by heat-induced chemical poly- leaves no air pockets 


merization—not by oxidation or drying—interiors are fully 


ss cured, dielectrically uniform. And because Thermoset hardens Uniform Dielectric Strength — pre- 
4 . . - . . . 
" to a completely infusible state, it will not soften in equipment vents separation or vibration- 
a operated at high temperatures, or throw out at high speeds. It caused shorts. 

is the practical varnish for all wound apparatus. Resists Chemical Attack—inert to 


Complete application data—developed by Westinghouse in moisture, oil, acids, and alkalis. 
the manufacture of the world’s largest generators and motors High Mechanical Strength—bends 
—gladly will be furnished to any user of Thermoset. Consult without cracking! 
the Westinghouse Insulation Specialist assigned to your district ‘ : 
re or write at once to Westinghouse Electric & Manufacturing Noncorrosive — won t attack 
is Company, East Pittsburgh, Pa., Dept. 7-N. J-06329 wires! 


INSULATING 
MATERIALS 
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motor for any particular service, the factor of inter- 
OYDON7 in ¥ mittent operation should be carefully considered. The 
Foal product manufacturer, being familiar with the product 

and the work for which it is intended, should be able 

to judge whether it will be subjected to constant or 
intermittent service. Standard guarantees are natur- 
ally based upon constant operation. If the service is 
intermittent, since it takes some time for any motor to 
attain its ultimate operating temperature, the motor may 
be allowed a greater load capacity than would be justi- 
fied when used in constant operation. If there is any 





question regarding the use of intermittent ratings for factor 
any particular application, it would be well for the cation 
product maker to consult with the motor manufacturer Pk: 
to whom he should supply full information regarding 
the character of the load, the time on and time off absorp’ 
periods, which the motor will encounter. poorer 

Motor Speeds. Standard motor speeds only should 2. Sut 
be called for. In the case of ac. motors the speeds are moistu 
of course fixed by the number of poles. The smaller therm« 


FOR electric TIMING APPLICATIONS the number of poles, the higher the speed and efficiency service 


and the more effective is the air circulation from the 
: _— . . fan blades on the rotor. Of still greater importance, 
e Special “shift” construction for time setae oth coastiaaean dca eee _ 
d controls in view of conservation considerations, 1s that the higher 
clay : the speed the smaller will be the motor frame. 


@ Special brake for instantaneous stop. With de. motors, it is possible to obtain almost any 
. : : speed but this generally involves special windings which 
e@ Special reversible units. should be avoided in favor of standard speeds. Direct- 


current motor speeds are standardized at 3500, 1750 
and 1150 rpm. and these speeds correspond to the aver- 


HAYDON MANUFACTURING CO., INC. 


TIAL: 






age full-load speeds of standard, 60 cycle, ac. motors. 
lower speeds are obtainable but will, due to special 
windings, cause delay in procurement. 





Universal motors in fractional horsepower sizes are 
obtainable in high speeds in the order of 5000 to 
6000 rpm. No Nema speed standardization has been 





- Merely a 


adopted for this type of motor but the manufacturers 


TY 


et screw . have their own standards which are based on the in 
: RA . greatest demand and are most readily obtained. Due 


re 
— to the ability to operate at speeds that are extremely 


‘ 
adjustment ‘ f high as compared with integral ratings, the weight of 
















| a a _ — is ong “abe armen 7 - example PHENC 
cited by a leading manufacturer is that of a 4% hp. motor rate sl 
for delay RE TS CanteERDeNS th at a rated speed of 5000 rpm. which has a weight of 
: cycling unit operate for a 6% Ib. as against 20 to 25 lb. for the lower speed UREAS 
2 a » — fraction of a second or sev- ssclanctlicties ii hee point, 
increase i eral minutes delay. Ideal s 
2 for heavy duty service, the POLYS 
ruggedly built AGASTAT is WHAT RATINGS ON CONTROLS? slight] 
E small compact and easy to burnit 
Cee mount. Consisting of few PECIFICATION of controls to accompany motors 
— moving ports, wouble-free Sic be integrated within wartime products, calls for ae 
Unoffected by ceeacae Se sh application of the same principles previously recom- aie 
—  * aida cae mended for the selection of motors. Control units 
ihe datas ais Shia: tina. : should comply with the standard specifications, to con- CELLUI 
oe Shiites tek: Meeann Seen serve as far as possible the amount of copper used, and fastne 
increase should be of simple construction without complicated weak 
ee wiring connections. The control capacity should be 150-2¢ 
AC or DC matched with the nameplate rating of the motor, as in 
cee ois EAE the past, since standard controls are capable of carrying = 
possible ae such overloads as are allowed for the motors with g Ct 
Positive which they are used. The heaters for the overload ofter 


snap-action 
type contacts 


FOR DIVERSITY protective devices should be selected on the basis of the 
ee actual load. 


ii eer o> The elimination of multi-speed and wound-rotor 
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Designing Molded Plastics Parts: ,. 


\ 


\ 


ease tie |e 
ERMAL PROPERTIES 


,\ From The Engineering Files .Of One Plastics Avenue 


_ 


Designers should consider the chemical and thermal properties of any given part as 
factors usually correlated to a variety of other characteristics. In designing for specific appli- 


cations, these general conditions should be considered: 


1. Plastics materials with high rate of moisture 
absorption tend to have lower insulation values and 
poorer dimensional stability. 


2. Surface appearance is likely to be impaired by 
moisture absorption, especially in the case of 
thermoplastics which may be subject to abrasion in 
service. 





TYPICAL APPLICATION In this molded magneto hous- 
ing the molding material used was selected for its 
resistance to oil, vapor fumes and operating heat. 


PHENOLICS Resist weak acids and alkalies. Burning 
rate slight or none. No softening point. 


UREAS Resist weak acids and alkalies. No softening 
point, burning rate nil. 


POLYSTYRENES Negligible moisture absorption. Only 
slightly affected by strong acids and alkalies. Slow 
burning rate. Softening point 160-200 F. 


CELLULOSE NITRATES Affected adversely by sunlight 
and aging. Good acid and alkali resistance. Fast burn- 
ing rate. Softening point 160-180 F. 


CELLULOSE ACETATE Fair aging qualities and color- 
fastness. Affected by strong acids and alkalies, resists 


weak solutions. Slow burning rate. Softening point 
150-200 F. 


VINYL CHLORIDE ACETATE COPOLYMERS Only slightly 
affected by acids and alkalies. Slow burning rate. 
Softening point 150-200 F. 
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GENERAL GOEL 





3. Sunlight may cause deterioration and dis- 
integration in molded parts. 


4. Plastics parts will neither corrode nor decay 
under any conditions. 


= 


5. Plastics parts have greater thermal expansion 
than metal parts, so rigid mountings cannot be used. 


6. Special fillers are used to obtain desired thermal 
properties. 


COEFFICIENT OF THERMAL EXPANSION 


Ir ches/Inch/OC 


Phenolics 

RGSORIENEE THAT DOGG) oa iein dae Sia cedeSuaas .00002-—.000075 
IOUS ae iina swat heed SS ewcl weed .00002—.00004 
Methyl Methacrylate. . .00007-.00008 
DUPER VOOIDS 5 6.5 dos Shoe e .00007—.000100 


Cellulose Acetate .00011-.00016 


EFFECT OF AGING AND EXPOSURE TO LIGHT 


LIGHT AGING 
Phenolics Good, except for fad- | Good 
ing of light colors 


Ureas Good (including col- 
ors) 
Some discoloration 


Fair to good 


Polystyrene Surface crazing 
Methyl Metha- | Good Slight surface craz- 
crylate ing 

Cellulose Acetate | Some discoloration Fair to good (warp- 
age in thin sections) 


Cold Molded No change Stable 





ADDITIONAL FACTS For specific problems involving chemical 
and thermal properties the G-E engineering service is available 
for consultation. 


ONE PLASTICS AVENUE at Pittsfield, Massachusetts, is the 
headquarters for five plants of the Plastics Department of the 
General Electric Company. It signifies the location of complete 
plastics facilities for development, material manufacture, design- 
ing, engineering, moldmaking, molding and laminating. 


REPRINTS of this advertisement may be obtained by writing 
Section E-7, General Electric, Plastics Dept., Pittsfield, Mass. 
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The famous Logan Precision Lathe equip- 
ped with Furnas R-4 Drum Controller. 








4 FURNAS 
DRUM 
CONTROLLERS 


— and Profit by Specialized 
CONTROLLER EXPERIENCE 


* It’s almost like having your own drum 
controller plant—when you start working 
with Furnas. Our engineers, our workmen, 
our production line are at your service in 
producing Drum Controllers specifically 
suited to your requirements. Sizes from %4 
to 10 H. P. If there isn’t a controller for 
your needs in the Furnas line, we'll design 
and make one. 


ON COMPLICATED CONTROL PROBLEMS 
The specialized experience of Furnas engineers 
is at your disposal. Send for 16-page Free Book- 
let, describing Furnas Drum Controllers, mag- 
netic switches, limit switches, pressure switches, 
foot switches, etc. Furnas Electric Company, 
418 McKee Street, Batavia, Illinois. 

















1H. P. FURNAS R-4 STREAM- 
LINER REVERSING SWITCH 


Used on Logan 


Precision Lathe, 
illustrated above. 
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FURNAS STYLE F COMPAN Y 


New; very com- 
FLANGE - MOUNTED en 


pact; voltages to 
CONTROLLER Xx: 6 UD 









600 A.C. without 
danger of flash- 
over, as it has 
large diameter 
arc shields. 
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motors wherever possible, and the use instead of squ 
rel-cage motors, will mean a material saving in 
amount of copper needed for control connections sit 

on a three-phase, squirrel-cage motor, there are 0 
three main connections from the control to the mot 
Motors rated at below 7% hp. of the normal starti 
torque, normal starting current type may be thrown 
rectly across the service lines. Those of larger capac 
may also be thrown across the lines if of the norn 
starting torque, low starting current type. Such mot 
are usually acceptable to the central stations up to about 
50 hp. although definite limitations vary in different 
localities. 

lor starting any motor that may be thrown across 
the lines, a manually operated switch may be employed 
but it should be provided with proper overload protec- 
tion. The main objection to the use of the manual 
starter is that it must be placed close to the motor if 
long connection wires are to be avoided since the starter 
connections to any motor must have a capacity equal to 
that of the motor. Such a positioning of the starter is 
frequently undesirable as the motor position is fixed 
by the construction of the product which it operates. 
The desirable location of the starter, however, is at or 
near the most convenient point of operation. This ob- 
jection is overcome by the use of magnetic starters with 
push buttons since the starter may then be located at 
the motor and the push-button stations may be placed 
at the most desirable point, or points, of operation. The 
only connections between the two elements will be three 
pilot wires which, having a capacity equal only to that 
of the holding magnet, are materially smaller than those 
of the motor. This affords a conservation of copper 
at the same time retaining the convenience of remote 
control. 

Copper and installation time is also conserved by 
connecting the switch to the incoming lines by use of a 
combination starter and line switch in a common casing. 
While this arrangement does not effect much conser- 
vation of copper it results in a considerable saving of 
steel since the common casing can be constructed of 
much less material than would be needed for a separate 
casing for starter and line switch independently ar- 
ranged within the engineering-design. 

Motors too large to be thrown directly across the 
lines must be provided with a type of starter having 
means for reducing the excess flow of starting current. 
These are usually of the autotransformer compensator 
type and are most generally manually operated, for 
which reason they should be mounted near to the motor 
to conserve copper needed for the connections. They 
may also be obtained in the automatic type, push-button 
operated, in which case they should still be placed near 
the motor but the push button for their operation 
may be located at any convenient point and will re- 
quire only three lines of pilot wiring. Since auto- 
matic compensators are far more expensive than the 
hand operated, a compromise is frequently effected 
by the introduction of an additional “stop” button in 
series with the stop button which is generally located in 
the compensator case. By this means stopping may be 
effected from the operator’s position and the introduc- 
tion of this feature involves only the addition of a 
single pair of pilot wires. 
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CHECK THESE TURBO PRODUCTS 


a ) | 3 EACH HAS SPECIFIC ADVANTAGES REQUIRED 
the 4 > = T0 OBTAIN HIGHEST OPERATING EFFICIENCY 


ving 4 \ ; - There's the whole story behind the extensive use of TURBO flexible 
% - tubing—all the essential attributes to meet the urgent demand for an 


rent, insulation that ‘can keep coming back for more’. 
ator Flexible Varnished Oil Tubing—meeting the all-purpose requirements of a sleeve 
tor insulation to stand guard against breakdown, moisture absorption, etc. 
otor a is, Varnished Glass Tubing—for those applications where extremely high heat resistance 
hey > “i m is a prerequisite. 
itton : ss = Extruded Tubing—where extreme sub-zero temperature resistance to any effects of 
a a Se embrittlement becomes the important consideration. 
tion : Me aes — Wire Identification Markers—when strict compliance with Army, Navy and Air 
saa SS Sa as Corps specifications is necessary. 
Various Insulation Materials—for the diversity of requirements in which tapes, 
Luto- cloths, sheets, etc., are needed. 
the 
| ' a For proof, ask for samples of each. Specimen board 
=¢ = and list of sizes will be sent promptly without obligation. 
mn in 
ed in 
LV be 
ae WILLIAM BRAND & COMPANY 
of a 276 FOURTH AVE., NEW YORK, N. Y. @ 325 W. HURON ST., CHICAGO, ILL. 
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DYNAMIC BALANCING 


(Continued from p. 60) 





fields; each field corresponds to a push-button.  [al- 
ance is achieved by pushing the button which bears ¢] 
same number as the field in which the curve shows a 
peak. The motors then shift the free axis of the forg- 
ing into the centerline of the cradle. Finally, the cen- 
terline is located by drills built into the machine. 






Fig 13 Typical balancing limits in approximate,'round 
figures. 














ee 
} } 





Road 

| Wheel 

| Instru- | Small Crank- | Large with 

Part ment Motor shaft | Motor Tire 
Weight |b 1-5 ] 100 1000 | 50 
Rpm 2000 5000 3000 750 | 900 
Unbalance in oz. | V.00001 0.05 0.2 5 10 
































\ balancing machine designed for relatively rough 
use, such as by garage mechanics in balancing auto- 
mobile wheels, is shown in Fig. 14 but it has other 
potentialities. The operation is purely mechanical. 
The wheel is first balanced statically, then spun on a 
self-aligning bearing where it will adjust itself to ro- 
tate about its free axis. A leveling plate which is in 
frictional contact with the wheel is then lined up square 
to the free axis. After the wheel is stopped it is re- 
volved slowly about its geometric axis. If the wheel 
is not in balance, the leveling plate will show a runout 
whose amount and phase are read on a magnifying 
lever. This machine provides an interesting example 
of how an inherently delicate mechanism can be made 
robust and cheap enough for widespread use. Of course 
the precision with which automobile wheels are bal- 






anced can not be compared with that of fan motor \ 

, ae rotors. 
SHALLCROSS SWITCHES |= ” 
)e SELECT THE RIGHT MACHINE M 
g~ Are constructed of the finest materials P| 
“available. Many designs may be obtained IKE other machine tools, balancing machines must 2 


having solid, fine silver contacts, ond cera- be fitted for their work. Different applications 





ed : : require different degrees of accuracy. In general, the “ 

mic or phenolic insulation. Where essential a eat? 5 - o 
Dt : permissible limits of unbalance become smaller as the 

War Production dictates the use of switches as i S ot 
rotors become smaller and faster. Fig. 13 shows some 

that are rugged:and dependable, send balancing limits as examples. Self-balancing rotors 8 
your specifications to Shallcross, Dept. 10 such as small turbine wheels or cream separators are 

an exception to this rule. in 

It would be a waste of time and money to balance at 


LLCROSS MFG CO lawn mower parts on a machine capable of balancing at 
aN S S gyroscopes; it would be inefficient to balance fractional 
| horsepower rotors on a machine built to handle large 


generators, because the unbalance forces of the small 
rotor would be too small in comparison with the heavy 


COLLINGDALE, PENNA. 


| structures necessary to support heavy generators. A 

| balancing machine should have the right size and ac- 

| curacy for the work to be performed; besides it must 

| also be simple enough to be operated by the available 
staff of mechanics. 











EVERYBODY 
EVERY PAYDAY 


SAVING IN 
WAR BONDS 





After the machine is once calibrated for a certain N 
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Here's something else that 


ITHOUT fuss or fury, many 

limitations have been overcome 
in the manufacture and use of plastics. 
Molded INSUROK parts, for exam- 
ple, are being produced in large 
quantities for war uses so important 
that they cannot be mentioned. And 
now Laminated INSUROK is being 
formed into “accordion pleats” and 
other shapes to solve another cate- 
gory of production problems. 

In addition to extending the ways 
in which INSUROK can serve the 
armed forces, Richardson Plasticians 
are helping designers take full ad- 


Mu 


vantage of this versatile material, are 
helping many manufacturers increase 
their output per machine-hour. 

If you have a problem which 
molded or laminated plastics might 
solve, write us. We'll be glad to fur- 
nish the details and characteristics of 
INSUROK Precision Plastics —or 
give you the benefit of our experience. 

The Richardson Company, Melrose 
Park, Illinois; Lockland, Ohio; New 
Brunswick, New Jersey; Indianapolis, 
Indiana. Sales Offices: 75 West Street, 
New York City; G. M. Building, 
Detroit, Michigan. 


Vb done! 


INSUROK and the experience of Richardson 
Plasticians are helping war products pro- 
ducers by: 


1. Increasing output per machine- 
hour. 


2. Shortening time from blueprint to 
production. 


3. Facilitating sub-contracting. 


4. Saving other critical materials for 
other important jobs. 


5. Providing greater latitude for de- 
signers. 


y/°. Doing things that “‘can’t be done.” 


7. Aiding in improved machine and 
product performance. 


MADE 
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AND SOLD ONLY HE 
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es for war appli- 
ances must not fail. 
General Industries has 
been making high quality, 
dependable, small-power 
motors for thirty years— 
correctly engineered, sim- 
ple, compact, sturdily built 
to give long-time trouble- 
free service under difficult 
conditions. G. I. motors are available only on 
Government order, made to meet Government 
specifications. G.I. engineers will be glad to advise 
on specific requirements for war production. 


THE GENERAL INDUSTRIES CO., Elyria, Ohio 


TU as 
RUS) 


PROMPT DELIVERIES 
FOR WAR PRODUCTION! 


* A production sample .. . or a quan- 
tity order . . . you'll find DOYLE de- 
livers promptly . . . with quality work- 
manship that increases perfo:mance . . . 
and a unifo.mity that makes your as- 
sembly job easy and fast. 


Sclenoid Coil 


ALL KINDS of coils for elec- Generator Field Coil 


trical components for war 
products, for motor fields, Random Wound 


generators, relays, solenoids, 
transformers, heaters. 


IN ADDITION, the Step 
Down-Up Transformer at left 
is but one of many we pro- Relay Coil 


duce. Write today. 
AN 


JAMES W. DOYLE hie mole 


2734 N: Pulaski Road, Chicago 
A NEW ADDRESS — ADDED FACILITIES — MORE PRODUCTION 












Step Down-Up Transformer 
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type rotor, it becomes usually a simple matter to ) in 
it, but the ease of calibration and maintenance may he 
critical factors. Size of production lots is, of cor 
also important. If millions of similar parts are 
volved, it may be worth while to have an automatic 
machine specially built. At the other extreme we have 
very small lots of special parts. These can often 
be balanced most economically by a job shop or 
by calling in a specialist with his portable equipment, 
The commercially available balancing machines are 
built for cases between these two extremes. 

The rigidity of the unbalanced rotor is another point 
which requires attention. Under the influence of cen- 
trifugal force the coils in wound rotors may shift slight- 





Fig 14 YY BEL balancing machine for relatively close 
work in hard service. A, self-aligning bearing 
B, leveling plate. C, leveling handle with rollers (R 
D, guide bearing. E, pointer. F, centerline of 
machine and free axis of wheel. G, geometric axis 
centerline) of wheel. 


ly outward. Such rotors may be in perfect balance at 
one particular speed but not at others; they should 
therefore be balanced at their operating speed. For 
the same reason .multi-bearing crankshafts are often 
balanced in cradles with bearings like those in which 
the shafts will later operate. 

The quality of craftsmanship with which the ma- 
chines are built and the policy of service and cooper- 
ation which backs them up are as important as the 
more technical aspects which are outlined above. 





HEAT TRANSFER 





(Continued from p- 70) 


he touched but which, in the designer’s opinion, is the 
maximum safe temperature to prevent fire, and allow 
continuous operation. This type of design will natur- 
ally result in a minimum insulation first cost and maxt- 
mum heat loss. 

There is a strong temptation to include in an article 
of this nature tables showing the physical constants of 
a number of basic insulating materials. . However, this 
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These coils made by the Magnetic Windings Company 
are being lowered into the impregnating tank for 
Harvel treatment. 


When insulating coils and windings 


with varnish, why spend 48 hours in baking three coats 
of ordinary varnishes, when three coats of HARVEL 
612-C Insulating Varnish can be baked and thoroughly 
set in 20 hours? 

Not only does HARVEL 612-C cut baking time in half, 
but it insulates better because electrical windings are: 


e Dry Throughout 

e Oil Proof 

¢ Acid and Alkali Resistant 
e Resists High Temperatures 


HARVEL 612-C INSULATING VARNISH 


isan internal drying type, which penetrates the inner- 
most interstices of windings; sets an infusible state 
after baking; perfectly bonds even the smallest wires 
and keeps them in place. This varnish is comparable 
to phenol-aldehyde varnishes but there is this dif- 
ference: the mildest solvents it is possible to use are 
included in 612-C. These solvents do not attack the 
enamel coating of magnet wires. 

Because HARVEL 612-C solidifies throughout by 
heat-induced chemical polymerization and not by oxi- 
dation, there is no semi-liquid varnish that can run or 
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Several coats of Harvel 612-C Varnish may be applied 
by merely allowing a one-hour bake between dips, 
and the completely treated winding can be baked 
in one operation. 












Coil consisting of 2500 turns of No. 24 enameled wire 
impregnated with Harvel 612-C and baked 8 hours 
showed perfect bonding and curing throughout. 


ooze from coil interiors when they are heated or stressed 
in service. 

This varnish will not soften or “throw out” on equip- 
ment operated at elevated temperatures nor on motors 
rotated at high peripheral speeds. 

HARVEL 612-C INSULATING VARNISH can be 
applied on all classes of electrical 
windings, regardless of type, size 
and construction, either by vacuum 
and pressure impregnation or by 
dipping or brushing. 

Write Dept. 56 for complete 
catalog of HARVEL and IRVING- 
TON VARNISHES. 


) 
IRVINGTON 


VARNISH & INSULATOR CO. 


IRVINGTON NEW JERSEY,.U.S.A. 
Plants at IRVINGTON, N. J. and HAMILTON, ONT., CAN. 
ty Terk se lle 





Send for complete Insulating Varnish Manual— 
contains 34 pages of pictures; charts; descrip- 
tions of 31 different insulating varnishes, paints 
and enamels; and application directions. 




















In 25- and 50-watt sizes. 
Wide choice of resistance 
values. Intricate com- 
bination windings and 
taps. Also enclosed types, 
tandem assemblies, etc. 








* Extreme ruggedness, both me- Note rugged tripod type rotor. 
chanically and electrically, ac- Graphited-copper contact shoe 
counts for Clarostat power spanning collector ring and 
rheostats in assemblies subject ced ae : ake 

winding. Resistance winding 


to extra-severe service. In air- é E : ‘ 
craft particularly. Likewise in imbedded in cold-setting inor- 








plant equipment, electronic in- ganic cement. Special ceramic 
struments, military, etc. body. Interested? Write... 






285-287 NORTH SIXTH STREET 
BROOKLYN, NEW YORK, U.S.A. 


© OFFICES IN PRINCIPAL CITIES e@ 





has not been done because a designer who must 


with commercial rather than basic materials wil! 
that practically all of the insulating materials in com- 
mon use for hot surface temperatures of under 200 des 
F, have a heat transfer coefficient in Btu./h; Sq. 
ft./deg. F./in. of 0.30+10 per cent. In the range of 
from 200 deg. F. to 600 deg. F., the coefficient of mos; 
available materials approximately doubles to a range 
centering on a value of about 0.60. In the highest 
range over 600 deg. F., the coefficient again doubles 
and centers on a value of about 1.2. Values such as 
those cited should, however, be used only for prelimi- 
nary calculations. For final calculations, the value of 
heat conductivity recommended by the manufacturers 
for the particular form, density and thickness of felt, 
bat, block or brick should be employed. 

It should hardly be necessary to caution experi- 
enced designers as to the necessity of employing, wher- 
ever moisture or condensation is likely, an insulation 
which will not change its conductivity when wet. This 
is generally not a serious problem when the equipment 
is continuously operated at a temperature higher than 
atmosphere so that the heat being transferred through 
the insulation will keep it dry regardless of the sur- 
rounding moisture. But for intermittent operation or 


































REVERSING 
MOTORS... 


SEPARATE CONTROL CIRCUIT... 
MAGNETIC BRAKING... 


Rotation is controlled by the small, low-voltage current 
flowing in the shading coils, and direction of rotation is 
governed by which pair of shading coils is selected on 
an SPDT switch. By energizing both sets of shading coils, 
the armature is quickly stopped by bucking magnetic fields. 
Write for circulars giving full details and specifications 
on the various types and sizes of BARCOL Shaded-Pole 
Induction MOTORS. 
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Porcelain barriers beneath heat-generating surfaces con- 
trol both distribution and dissipation of heat energy. 


operation at atmospheric temperature or below, the 
harmful effect of moisture on the heat conductivity of 
the insulation should not be overlooked, and _prefer- 
ably should not be allowed to occur at all. This can 
be accomplished by a moisture proof sheath for the in- 
sulating material and a moisture-resistant insulating 
medium. The same precautions must be taken with 
regard to the deterioration of the insulation by exces- 
sive heat, decay or vermin as in the case of moisture. 

By way of conclusion, it may be noted that a number 
of the materials used as heat insulators when in a fluffy 
or semi-compressed form are used as electrical insulat- 
ing materials when compressed with binders into hard 
sheets or tubes. Noteworthy examples are asbestos, 
ebony and fibre board. It is fortunate that the more 
common insulating media such as glass wool and rock 
wool are poor conductors of electricity because this al- 
lows them to be stuffed around wires, terminals and 
conduits without particular precautions to avoid re- 
sultant electrical faults. 

There may well be that some new and improved in- 
sulating materials may result from the intensive re- 
search program allied with the winning of the war, but 
even without such added items, the list of presently 
available materials is a wide and varied one, not seti- 
ously dislocated by war shortages. 
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eXxces- In the high-speed drive for Victory, FRICTION finds its greatest opportunity. 
ysture. 


Machine operators have rest intervals, but the machines themselves have none. And so, 
wmper 


fluffy normal inspections and adjustments may be overlooked—lubrication may be neglected— 


nsulat- a bearing becomes dry or dirty, and over-heated—FRICTION’S agents get in their deadly 


o hard work—and A DAMAGED, BURNED-OUT OR RUINED BEARING CRIPPLES A VITAL TOOL. 
bestos, 


e more Let NORMA-HOFFMANN engineers help you guard your bearings against FRICTION’S 
1d rock 


his al “saboteurs’’—dust, dirt, grit, moisture, poor lubricants, inadequate lubrication. Give 
this al 


each bearing periodic inspections— watch for unusual noise or heat—keep your bearings 
clean—use the lubricant best adapted to the duty involved. If possible, have replacement 
bearings at hand, * * * Our engineers are at your service, with 30-odd years of specialized 


experience in bearing application, operation and maintenance. 


NORMA-HOFFMANN BEARINGS CORP'N., STAMFORD, CONN. ... FOUNDED 1911 
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CONSERVE MANPOWER 
FOR WAR EFFORT BY - - 
1. Simplified Set-Ups - - 

2. Automatic Operation - - 


Electrical control with two Eagle Microflex Counters provide 
these features in this FITCHBURG spline and gear grinder. 
Less than a minute is required to change the two Microflex dial 
settings to control feeding of the grinding wheel from one job 
to another. 
Complete automatic operation of entire grinding process re- 
uires operator's attention only to load and unload the machine. 
the Microflex Counters used in this application are supplied in a 
“packaged” control assembly, a product of the General Control 
Company of Cambridge, Massachusetts. 
Investigate the possibilities that lie in applying Eagle precision 
counters and timers to industrial processing mechines. Thousands 
of manpower hours are being saved by 
their use every day. Let our engineers 
assist you in working out the details. 


MICROFLEX 


The Microflex Counter is a relay with dial 
adjustment for limiting the number of 
operations of a machine or apparatus in a 
processing cycle. It is particularly well 
adapted for control circuits of automatic 
machine tools and process machines in 
<= / which a contact is to be closed for a 
preset number of operations. 




























Invest in Liberty by 
Buying War Bonds 


EAGLE SIGNAL CORPORATION 










the bearing area. Normal dimensional tolerances 
outside diam. These bearings can be used witl 


submerged in, more than 180 listed kinds of liquids 
ranging (alphabetically ) from acids to zine electrolyte. 


MOLINE ILLINOIS 


BEARINGS TYPES 


(Continued from p. 46) 


“0.010 in. for length, and £0.0005 in. for inside and 


or 


nn bearings offer many 
variations. A— Thrust 
type ball bearings and radial 
rollers. B—Single row, 
sealed. C—Double row and 
miscellaneous roller types 





Generally speaking, submerged applications require 
grooved bearings, and occasionally there are cases 
where the grooves seem to help operation in unsub- 
merged bearings. 

Graphited bearings. In these oil-less bearings, pro- 
duced by forcing a hard graphite lubricant under high 
pressure into holes or grooves formed in a cast bronze 
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THERMADOR 


A FAMOUS NAME IN ELECTRICAL PRODUCTS 


A New Name in TRANSFORMERS 


HERMADOR is well known in the field of electrical 

appliances—well known for engineering and quality 
built into numerous products serving the electrical in- 
dustry all over America. Thermador now expands its 
services into the field of transformers. 


Thermador combines the machinery, dies, equipment, 
inventory and many of the personnel of the well-known 
Los Angeles Inca Division of Phelps-Dodge Corporation 
with the facilities of their modern plant and now offers 
the industry transformers for radio, sound, public ad- 


dress, television and geophysical applications. 


THERMATITE TREATED TO 
WITHSTAND HUMIDITY and 
EXTREME HEAT 


Thermador transformers are Thermatite treated, which 
is a well tested and approved form of impregnation. 
This treatment, proved on thousands of transformers 


under severe climatic conditions, gives these units the 
resistance to constantly withstand extreme conditions of 
humidity and heat. This is particularly important at 
this time with their widened use in foreign countries 


where extreme temperatures and humidity exist. 


gs ON SCHEDULE DELIVERIES 
==" AFTER NOVEMBER 1, 1942 
Thermador transformer division is in complete and 


efficient operation and in a position to bid on priority 
requirements. 


EXPERIENCED ENGINEERS 
AT YOUR COMMAND 


Consider Thermador Electrical Manufacturing Co. your 
source of assistance in engineering and production of 


transformers to meet your specific requirements. 


THERMADOR 
TRANSFORMERS 


; = nae THERMADOR ELECTRICAL MANUFACTURING CO. 
require 


> cases 
unsub- 


OS, pro- 


ler ] 1g! 


‘URING . 
NOV EMBER 1942 


5119 S. Riverside Drive, Los Angeles, Calif. 


REPRESENTATIVES—Les Logan, 530 Gough St., San Francisco, California 
Verner O. Jensen, 2607 Second Avenue, Seattle, Washington 
M. J. Klicpera, P.O. Box 3113, Houston, Texas 


"Seven Leagues Ahead’”’ 
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FOR 
AVIATION RELAYS 


Electrical contacts for high altitude performance re- 
quire most careful consideration. No ordinary contact 
metal will withstand the destructive action of heavy 
arcing at high altitudes for very long. 


The Fastell series, developed by Fansteel espe- 
cially for heavy duty aviation relays, is a group of 
special contact materials made by powder metallurgy. 
Metals which cannot be alloyed with each other, 
such as tungsten and copper, silver and molybdenum, 
and other materials are skillfully blended and proc- 
essed to attain the necessary resistance to arcing, 
combined with good conductivity, low contact 
surface resistance, and freedom from sticking and 
welding. 

Contacts from one or another of the Fastell metals 
have successfully met every problem so far encoun- 
tered in aviation relays. For example, in a B-4 relay, 
Fastell contacts have operated at 2200 ampere loads 
at 40,000 ft. altitudes with no deterioration. 


Consultation and expert laboratory service are 
available without charge, and the Fansteel plant is 
geared to rapid production and prompt deliveries. 


FAN 






| TUNGSTEN, ee ae ee 





ILLINOIS 





METALLURGICAL 
CORPORATION 
ELECTRICAL CONTACTS FOR ALL PURPOSES 


MOLYBDENUM, 
PLATINUM, FASALOY METALS, FASTELL METALS 


NORTH CHICAGO 


bearing, as much as 45 per cent of the total gra 
surface is in contact with the shaft. Grooves may he 
large or small, dovetailed or cast. The graphite is ap 
plied in a plastic state, on either the inner or outer syr- 
face. When heat treated, it becomes integral wit! 
cast bronze. Special babbitts are also used instea 
bronze. 

Some types operate with minimum wear under <¢e- 
vere conditions when further lubricated with a small 
amount of oil. In plug-type bearings, wherein plugs of 
graphite extend clear through the sleeve-wall, bearin 
surfaces are formed both inside and outside. 

Hard rubber and graphite form a bearing material 
having a graphite content of 80 per cent which is oper- 
ated dry at low speed and low pressure with PV = 200, 
and in any solution not harmful to rubber with PY = 
600, at temperatures not exceeding 250 deg. F. 

Fabric-synthetic-resin graphite impregnated bearings 
find applications where wear, neglect and corrosion tend 
to prevail. At conservative speeds and _ pressures, 
molded fabric bearings are unaffected by most organic 
solvents and salt water. 

Carbon-graphite bearings. These molded _bear- 
ings are based upon pure, soft, and non-abrasive graph- 
ite bonded with carbon. They contain over 97 per cent 


oO 
s 


pure carbon; can be used either wet or dry, and can use 
any liquid from water to gasoline as a lubricant. The 
bearing is a hard piece of solid carbon—non-metallic, 
inert, strong, and durable—that will not shrink, warp, 
melt, or scale. It is an electric and thermal conductor, 
yet an excellent refractory. 

No added lubricant is necessary at temperatures of 
300-350 deg. F. over long intervals, as in oven, kiln- 
car, steam-dryer, and hot-glass conveyor bearings, the 
graphite affording the lubricant. This type of bearing 
has successfully operated in pure hydrochloric acid, 
potassium dichromate, sodium hyperchlorate, and hy- 
drogen peroxide, as in processes of bleaching cloth, 
plating metals, etc. It is made in various grades 
from very soft and porous to extremely hard and brit- 
tle. Bearing loads of 500 Ib. per sq. in. are not unusual. 


ANTI-FRICTION BEARINGS 


HESE comprise roller bearings, of which one type 
ae the needle bearing, and ball bearings which in- 
clude miniature and pivot types. Both kinds include 
self-aligning and thrust types. There is a point-to- 
point, instead of sliding, movement of the roller or ball 
along contact surfaces which has given this general type 
of bearing its name. Roller bearings comprise the hous- 
ing, races, rollers, and retainers or cages—ball bearings 
consist of the housing, races, balls, and ball retainers or 
spacers. The rollers and balls are of hardened steel, 
ground and polished to an exact diameter and finish. 
Unlike journal or sleeve bearings, wherein the “molec- 
ular balls” adjust their positions automatically to main- 
tain the proper clearances, the rollers or balls in roller 
and ball bearings must exactly conform to the surfaces 
on which they roll, and the latter must be in substan- 
tially perfect alignment with proper clearances. 

Although well designed and constructed, and roller 
and ball bearings closely approximate the ideal in me- 
chanical efficiency, they do, nevertheless, require lubri- 
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ORIMITE Rheostats, Resistors 


in Electrical Analyzer for Aircraft 
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cloth, 
es Analyzer Saves TIME for Republic Aircraft 
da brit 

nusual. The electrical analyzer, devised in the testing laboratories of the 


Republic Aviation Corp., was designed primarily to speed up aircraft 
testing and locate trouble without disconnecting any wiring. It also 
ne type enables making adjustments on all electrical equipment prior to final 


ich in- assembly, for it is able to duplicate any missing circuits or loads. It 
include 


st $0 also enables a direct analysis of any error in wiring assembly, indi- 
OINL-LO- 


or ball cating the exact location of circuits in error. Wide variation of power 
ral type 
e hous- 
earings The use of Ohmite resistance units in this aircraft electrical analyzer 
iners of 
d steel, 
| finish. duction—how they help test planes as well as fly them. 


““molec- 


output makes it adaptable to any type of service or testing. 


is another indication of how Ohmite products help speed war pro- 


oO main- 


i Write on company letterhead for 
n roller 


surfaces g helpful 96-page Industrial Catalog 


substan- * and Engineering Manual No. 40. 
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d_ roller Rheostats-Resistors 


iy 
1 in me- TRS Tate | Ee OHMITE MANUFACTURING COMPANY 


re lubri- 4805 Flournoy Street ° ° Chicago, U. S. A. 
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Antennae reel motor, 

wound for 1/13 H.P. at 

8500 R.P.M.—either 12 

or 24 volts. Equipped 

with ball bearings. Re- 
versible (3 leads); diam- 

eter of housing 2.306”; 4 
overall length not includ- 

ing the shaft extension, 
2-15/16’’; shaft extension 

.766"; shaft diameter 
.250”; weight 1 Ib. 3 oz. eee tare 


SIGNAL Wireless and Telegraph 

Instruments are playing an import- 
ant part in the war effort. Constructed according to 
exacting specifications, they are used in many branches 
of the service and are recognized for their high quality 
and dependability. 


#112-S Sounder 


OB-5 1/2’ standard duty electric 
drill. Ball bearing. Recommended 
for general production service. 


OB-8 1/4” light duty electric drill, 
designed for intermittent service. 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in All Principal Citie. 


cation, largely to protect the finished surfaces a 


dissipate heat, and also to lubricate places where 


slight sliding friction may occur. The elasticity 
roller or ball may cause it to be very slightly def; 


under load with a proportionate tendency toward 


MPREGNATED ma- 

terials of various kinds 
may be used for bearings. 
Bronze, wood, fiber, and 
laminated plastics are 
among them. A—Here 
are bearings of porous 
iron, made by powder 
metallurgy and, with an 
average porosity of 25 to 
35 per cent, offering con- 
siderable oil storage. B 
These are of impregnated 
bronze. C—Variety ina 
group of porous bronzes 
D—Oil-impregnated 
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CIRCUIT IS THE 
EQUIPMENT USED... 
LIGHTING CIRCUIT, 
MOTOR, GENERATOR 
CIRCUIT OR SOME 
OTHER ? 


WHAT ARE NORMAL 
VALUES OF CURRENT 
AND VOLTAGE THAT 
MAKE AND BREAK 2? 
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When You Hear the Air-Raid Sirens 


Mallory Contacts are on the Job! | | iitamers 


AND HOLD THE 
CONTACTS ? 


Post wardens are notified. General alarm, enemy aircraft sighted. 


Si ens  diihiaaatiiiediaiedliee A Nat Dacian WHAT OPERATING 
irens sound their warning walls... intermittent, mile-¢ evouring elec- LIFE 1S EXPECTED ? 


trical moans... take cover, take cover, beware! 
- , , s "at ae | 
One of the leading manufacturers of protective sirens... used by Air wea all 


3 Se 2 s ‘ pe , OF CONTACT...BUTTING 
Raid and Fire Wardens, by industrial plants, utilities, railroad yards, ¢ 


. ane ae pe a WIPING, ROTARY ? 
schools, office buildings . . . and on military tanks, tractors, “half-tracs 


and other vehicles . . . has supplied thousands of portable and stationary 


WHAT IS THE FREQUENCY 
sirens to air raid authorities of the United States and our Allies. 


Cea ere 


; 7 : INTERRUPTIONS 2 
Most of these sirens are electrically operated and depend for their 


“vital spark” on Mallory Electrical Contacts. From the time when the DOES THE PRODUCT 


HAVE TO PASS 


first electrical siren was designed in this manufacturer’s drafting rooms, 
Mallory engineers have helped select contact materials and designs to UNDERWRITERS 
meet the electrical, mechanical and production requirements of each LABORATORIES’ 


. | Z 
model of siren. TESTS % 


This service is typical of Mallory engineering applied to contact prob- ‘ 

lems. When you bring us your ideas, we’re ready to suggest what W14 
electrical contacts or complete contact assemblies will blend : : a 
best with your blueprints. Write us for specific data on a . 

your problems today! anneal 3 a - 


Pe 
a Be ‘j 
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Facts at Your Elbow! Mallory Contact Catalog 


Complete information on how to select electrical contacts : oe . 
and contact assemblies . . . factors governing materials, . 
design and production. Write us now for your free copy 


of this useful book. The supply is limited. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA + Cable Address—PELMALLO 


mar ¢ ot 
-_~, ® 


Be va 
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50 years of EXPERIENCE 


for you to use! 


Hicu quality electrical control 
devices are not made merely by putting men, tools and 
materials to work. Long familiarity with electrical con- 
trol problems is needed to develop dependability, long 
life and precise performance. That is why Automatic 
Electric’s half century of experience is so important 
today to designers and producers of war products. 


This same experience is reflected throughout Auto- 
matic’s new 80-page catalog. It contains more authori- 
tative data, about a wider variety of electrical control 
products, than you will find in any other book on the 
subject. Be sure to write for your copy. 


And Automatic Electric’s field engineers can provide 
practical assistance too—make valuable time-saving and 
effort-saving suggestions. Ask our nearest representa- 
tive to work with you in selecting the equipment best 
adapted to your needs. A letter or call to our nearest 
office will bring full information promptly, or if you 
prefer, write us direct. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 West Van Buren Street, Chicago, Ill. 


RELAYS 


and other control devices by 


AUTOMATIC & ELECTRIC 
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ing friction, which also occurs between rollers and ¢ 
and balls and spacers. 





There also is fluid friction in 
lubricant. 

Because the consistency of the lubricant is import 
since any hard gritty substance, such as mill scak 
dust acts as a lapping agent and may quickly destroy a 
bearing, as also will inferior or improper lubrica: 
water, or acid, a variety of closure designs are available, 

Roller bearings. The friction of this type of bear- 
ing remains substantially constant at all speeds when 
no end thrust exists. While possessing considerably less 





ONSERVING materials, this bronze-on-steel thin- 
wall laminated type (A) is also a product of powder 
metallurgy. B—Another laminated form but here with 
rubber inserts between inner and outer walls. C—Fiber 

B insert serves similar functions. 





friction than that found in ordinary lubricated bearings, 
the tendency of the rollers to roll in spiral paths unless 
the rollers are perfectly parallel to each other and the 
shaft, tends to produce an end thrust which increases 
with speed and load on the bearing, and is not greatly 
affected by lubrication. Restraint of any endwise mo- 
tion is accomplished by the use of end plates or equiva- 
lents, or by countersinking the races. End thrust is 
largely overcome by so designing the rollers that the 
end thrust of one will tend to neutralize that of the 
other. Tapered rollers, as well as spiral rollers in the 
forms of helical springs are used. Tapered rollers 
come in single, opposed single-row, double-row and 
four-row types. 










In double-row cylindrical bearings, designed for ma- 
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Compact ‘‘bathtub’' @ For those wartime electronic or indus- 
type as shown. 400 to trial requirements requiring the toughest 
1000 v. All capacities kind of components — components that 


-ombinations. stand up day after day, for years — you 


i 
Terminals on side, top can count on Aerovox oil-filled capacitors. 


In all sizes, voltages, capacities, combina- 





° tions, mountings, metal casing materials, 
Rectan r-ca etc. 
Upright pe -2 ° 
oc eae Write for DATA... 
. 
Oil-filled tt 
to 2000 
& 
Also round 
tangular larg 
capacitors, up 
v. Giant ‘20 
up to 50,000 v. 
we 


Automatic Precision Timers for 
War-time Speed and Accuracy 


The application of Industrial Electrical Timers to speed- 
up production, decrease operating costs, eliminate 
waste and safeguard life is the accepted method of 
modern science, business and industry. Precision time 
instruments of the INDUSTRIAL TIMER CORPORA- 
TION are built to meet the most exacting require- 


ments of war-time production. Right now they are in 
use in some of the nation’s largest plants. “Write today 
to 103 Edison Place for complete descriptive bulletins. 


New Tandem Timer (shown above) for laboratory, production and life testing. 


£ ee 
ics : Re ct lil 


Time Delay Time Totalizer Automatic Reset Timer 


US ae eee weed, 


NEWARK, NEW JERSEY 








chine tool spindles, the large number of straight-« 
der rollers in each of the two rows and the long roler 
contact provide great bearing rigidity and high ca 

ity. Due to the small temperature rise, hence the eliii- 
nation of the heating-up period of the machine, with 
the necessary minor adjustments in tools due to therinal 
expansion, more accurate work is assured. 

Double-row spherical roller bearings, designed for 
tough jobs, take two-way thrust, are inherently self- 
aligning, and have low friction. They are used in 
mines, steel mills, etc. The spherical bearing has the 
inherent ability of self-alignment permitting the utiliza- 
tion of its full capacity under high radial and also high 
thrust loads or extreme conditions of shock load. 

Needle bearings are roller bearings with small- 
diameter rollers which cause an increase in the number 
of rollers for a given shaft diameter and a decrease in 
the diameter of the entire bearing. Variations in types 
of needle bearings are the use of rolls alone, without 
auxiliary races or constraining members; a type com- 
prising heavy through-hardened races with retaining 
shoulders or rings fastened to the races, and a unit type 
comprising a thin cylindrical shell surrounding and re- 
taining the rolls. Loose-roll bearing applications are 
found almost exclusively in the automotive industry. 

The unit type, designed for general use, consists of 
an accurately drawn surface-hardened shell which forms 
the outer raceway for the rollers, surrounding a re- 
quired number of precision-ground, through-hardened 
rollers which act directly on the shaft which must be 
surface hardened. This needle bearing has about the 
same static as running friction. 

Housings should be so designed that heavy radial 
loads on the bearings are transmitted directly to the 
wall or rib support of the housing. Some needle bear- 
ings are pressed directly into housings made from phe- 
nolic and rubber compounds, with or without a metal 
insert according to circumstances. 

Since the rolls do not turn at a speed relative to the 
ratio of shaft to roll diameter, a lubricant always must 
be present between the rolls and the shaft which slips 
on the rolls at varying speeds. Because of the turned-in 
lip of the outer shell, they have an inherent character- 
istic of retaining lubricants and excluding dirt. 

Ball bearings operate in all positions, as in various 
portable appliances, without changes in the relative posi- 
tions of shaft and bearing because of their rigid and ac- 
curate construction. Unlike roller bearings, they have 
no inherent tendency toward end thrust. Another ad- 
vantage is the narrow bearing seat required, as com- 
pared with sleeve bearings. Ball bearings are available 
with sealed-in lubricants and protection from exterior 
foreign substances through end-closures, thus sealing in 
lubricants and sealing out wear. 

Designed expressly for motor use, single-row ball 
bearings of double width provide a lasting grease sup- 
ply in close proximity to the raceways and rotating 
elements by built-in seals. They also are provided with 
easily removable plugs for inspection, cleaning, or re- 
greasing, thus forming compact, self-contained units 
without supplementary closures. Although close fit- 
ting, the flanged metal seals, which are firmly anchored 
in the outer ring by snap rings, are non-rubbing and 
frictionless. 

A two-row ball bearing with a spherical inner sut- 
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~ IRC flies the flag of the 


~ Army-Navy Production Award 
for “High Achievement” 


RESISTORS 


WHY? . .- Results of a nation-wide survey 


conducted by a wholly independent research 
organization disclosed that Executives and Engi- 
neers in the electronic industries overwhelmingly 
prefer IRC resistors. In voting them “superior” 
by a plurality of more than two to one, these 


specific reasons were cited— 


BECAUSE . . . IRC offers ‘“‘best 


product” and “‘most complete line.” 


INTERNATIONAL RESISTANCE COMPANY 


405 N. BROAD STREET * PHILADELPHIA 
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HOW PRECISE PLASTIC PARTS 
CAN SPEED YOUR PRODUCTION 

















































= unnecessary to tell you manufacturers what part plastics 
ean play in record-breaking production, for you know their 
advantages full well. 

But what should be emphasized is that precise plastic 
parts can greatly speed your output by reducing inspection 
rejects and by eliminating the need either for “forcing” parts 
to fit or searching for a part that fits. 

Auburn molded plastic parts have been made always to 
a high standard of accuracy—finishing is thorough, inspection 
especially keen, handling and packing most carefully done. 

While this type of exacting workmanship may seem more 
expensive initially, actually in the long run it is less because 
of savings in assembly time and improved quality. 

Since 1876 we have been molding to the same high standard 





for it’s the only standard we know how to meet 
standard that helps you most. 


AUBURN BUTTON WORKS, INC. 


it’s the 


ESTABLISHED 1876 


AUBURN, NEW YORK 


MOLDERS OF ALL TYPES OF PLASTICS MATERIALS BY 
COMPRESSION, TRANSFER INJECTION AND EXTRUSION METHODS 
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face of the outer race embodies the self-aligning 
ture for compensating for unavoidable conditions 
misalignment due to shaft deflection or frame dis 
tion without impairing its full carrying capacity. 

I’xperiments with ball bearings have shown that the 
friction is independent of the speed and temperature : 
that it varies directly as the load; is not materially re- 
duced by lubrication in a clean well-designed bearing, 
and that the static friction is but very slightly greater 
than the running friction. 

Split ball bearings appear at such specification points 
as crankshafts, hangers and pillar blocks—where bear- 
ings must be placed around a shaft rather than 
slipped-on. 

Miniature precision ball bearings are designed 
primarily for use in fine mechanisms and instruments 
of precision which are subject to severe shocks or jolts 
during normal usage. Their relatively high load capac- 
ity makes them particularly suitable for many applica- 
tions in which jewel pivots sufficiently small to have 
anti-friction properties cannot be used because they do 
not possess sufficient strength, and where operating 
speeds are too high to permit the use of jewels of ade- 
quate size. Because these bearings can be arranged to 
operate without lubrication, they operate at low tem- 
peratures without any difficulty due to frozen oil. 

These bearings have been operated successfully at 
more than 75,000 rpm. One type of bearing for an 
ultra-high-speed grinder operates at 120,000 rpm. In- 
cluded in this series is the smallest ball bearing in the 
world which has an outside diameter of 1/32 in. 

Self-aligning pivots also are available as anti-fric- 
tion bearings to replace jewel pivots in applications 
where the strength of the latter is insufficient, except 
in sizes so large as to introduce prohibitive amounts of 
friction. They are commonly used in opposed pairs 
with an end play of a few mils. Where thrust is main- 
tained in one direction, a radial bearing may be used at 
one end, Although dry running is easily possible where 
required by temperature, etc., a light grade of mineral 
oil should ordinarily be used. 

It is interesting to note that a static pressure of 
20,000 Ib. per sq. in., which approaches the crushing 
strength of the pivot material, is typical between jewels 
and pivots of well designed instruments.* 


* See “War Time Factors That Affect Instrument Design,” 
September 1942. 
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(Continued from p. 72) 


Investment Banker, is responsible for the determina- 
tion of programs and schedules. In addition, Mr. 
Eberstadt becomes chairman of the WPB requirements 
committee, a job originally held by W. L. Batt, now 
another vice chairman of WPB. James S. Knowlson 
(Stewart-Warner ), also a vice chairman of WPB, who 
preceded Mr. Eberstadt on the requirements commit- 
tee, has retired from that job to devote his entire time 
to work before the combined production and resource 
board which integrates American and British produc- 
tion and supply programs. 
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1 Four-point Core 
cee 3 Bezel Shroud Eliminates 
eens Balanced Frame Con- 
struction 


Solid Balance Cross with 
Screw-type Balance 
Weights 


4 One-piece Formed Spring 
Zero Adjustment 
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*«x *« « JAGABI “LUBRI-TACT” 


LABORATORY RHEOSTATS 


For precise manual control of electric current. The 
“Tubri-tact” feature is a lubricated sliding contact, 
giving smooth adjustment and long life. 
A full range of instruments in four sizes, 
seventy-six different ratings and a 
variety of types are carried in stock. 


Write fo r 
Bulletin 
1629-Q 


Rocke 
COILS 
WOUND 
TO YOUR 
ORDER 


ANY SIZE 








ANY TYPE 


O matter how exacting your specifications, Acme 

Coils are guaranteed to meet them. Only highest 
grade, rigidly tested materials are used—the windings 
are even and firm—the coils are sealed against all 
moisture penetration. 


As wire, covering, insulations and varnish are all 
Acme-made, there is a definite and complete control 
that places the finished product on a high plane, 
electrically and physically. Forward your specifica- 
tions or ask our engineers to assist with the design. 


Acme ft 


THE ACME WIRE CO. 
COILS—MAGNET WIRE—VARNISHED INSULATIONS 





NEW HAVEN, CONN. 
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LIGHTER METALS, LATER ON 





Continued from p. 50 


rapidly that special precautions must be maintaine 
prevent the metal from igniting. Therefore the mol 
alloys of magnesium cannot be blown into the die 

air but must be ladled into the cavity. Oxidation js 
prevented by maintaining a layer of sulphur fumes 
flux over the molten magnesium alloys. 


SPECIAL PROBLEMS DEVELOP 


NOTHER technical obstacle that has retarded the 
A development of magnesium alloys is the relatively 
poor corrosion resistance properties of magnesium. This 
was improved in two ways. First, by the addition of 
manganese to the alloy and second, by the use of 
chemical corrosion inhibiters applied after the casting 
is finished. Manganese has no effect on the mechanical 
properties of magnesium alloys, its sole function being 
to improve the corrosion resistance. The alloy can be 
rendered passive after casting by using either the 
selenium process or some form of the chromate treat- 
ment, 

In the selenium treatment the die casting is im- 
mersed in a 10 per cent solution of selenious acid for 
5 to 15 min. or for a few seconds in a solution of 
sodium selenite acidified with phosphoric acid. 

Two forms of the chromate treatment are in com- 
mon use. In the first, the metal is first degreased and 
then immersed for 10 to 40 sec. in a hot solution of 
45 per cent nitric acid, 15 per cent sodium dichromate, 
and 40 per cent water. The parts are then rinsed in 
running water and dipped in a 0.5 per cent solution 
of sodium dichromate at about 150 deg. F. This treat- 
ment is rather drastic and is objectionable when the 
die casting is machined accurately. In those cases the 
selenium process or one of the alum-dichromate proc- 
esses can be used. 

In either of the alum-dichromate processes the cast- 
ing is first pickled in a 10 per cent nitric acid solution, 
washed, and then treated with either a solution con- 
taining 1.5 per cent potassium dichromate, 1.0 per cent 
potassium alum, and 0.5 per cent caustic soda or a 
solution containing 3 per cent ammonium sulphate, 1.5 
per cent ammonium dichromate, 1.5 per cent potas- 
sium dichromate and 0.5 per cent ammonia. The sec- 
ond solution is much faster, the castings being immersed 
for about 30 min. in the boiling solution whereas they 
must be immersed for about 6 hr. in the first solution 
held slightly below the boiling point. In either case 
the parts are washed in hot water and dried after the 
treatment. 

Another technical obstacle in the development of a 
commercially practical magnesium alloy is the fact that 
difficulty was experienced in obtaining an electroplate 
on the finished casting. However, we are led to believe 
that this obstacle has been overcome and that plating 
is now commercially practical. 

These obstacles, namely, that of casting, inhibiting 
the piece to corrosion, and electroplating, have tended 
to retard standardization on one or several magnesium 
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For half a century, through peace and 
war, good times and bad, the Chase-Shawmut 
Company has devoted itself exclusively to 
the design and manufacture of electrical 
protective devices. There are fifty years of 
highly specialized experience in Shawmut 
Shur-Lag Renewable fuses; and if you want 


to appreciate what that means, compare a 


TEN Lt 


Shur-Lag with any other renewable fuse for Mee 


as : a RENEWABLE 
workmanship, performance, or ultimate 


cost. Shawmut builds for protection, not for | 
tibiae Crt a Tt 


price; so you cannot buy a better value than ee 
a Shur-Lag fuse. Ask your dealer, or write 


for our Bulletin 400. 


The (hase-Shawmut (ompany 
Newburyport, -Massachusetts 
Fuse -<MCakers Since 1893 


ONE OF THE 
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Deliveries are not a 
problem at GOTHARD. lf 
standard models do not 
fit your requirements. 
send your specifications 
and proposed delivery 
schedule. You will be an- 
swered immediately. 


Or write for new catalog. — ypodei No. 1000. Actual Size 


MANUFACTURING COMPANY 
1320 NORTH NINTH STREET 
SPRINGFIELD, ILLINOIS 


Quick Delivery 
ON CAPACITORS! 








AL Condenser 
Corp. through 
a new distribu- 
tion plan en- 
ables you to mm 
secure small § 
lots of con- 
densers locally. 
Contact the In- 
dustrial Con- 
denser district 
office nearest 
you. 





ADDRESS 

Box 1052 
Dallas, Texas 
117 Water St. 
Boston, Mass. Hancock 0200 
2024 W. Eleventh St. 
Los Angeles, Calif. 
Box 1202 

Asheville, N. C. 

27 Park Place 

New York, N. Y. Barclay 7-4977 


Rm. 220— Medical Arts Bidg. 
34th and Broadway 
Kansas City, Mo. Westport 5323 Walnut 4163 


ENGINEERS ATTENTION! Condensers immediately 
available from distributor’s stocks meet Army and Navy 
requirements . . . Industrial Condensers are specified where 
precision is vital . . . Capacitors to 150,000 volts— 
WRITE FOR COMPLETE NEW CATALOG. 


INDUSTRIAL CONDENSER CORP. 
1725 W. NORTH AVE. 
CHICAGO, U.S. A. 


Manufacturers of Quality Oil, Wax and Electrolytic Capacitors 


TELEPHONE NO. 


ADDRESS TELEPHONE NO. 
1456 Waterbury Road Academy 
Lakewood (Cleveland), Ohio 4932 
2434 W. 22nd St. Kenwood 
Minneapolis, Minn. 2833 
1135 Lincoln Tower 

Ft. Wayne, Ind. Anthony 5278 
2016 Third Ave. 
Seattle, Wash. 
Lutz (Tampa), Fia. 
6432 Cass Ave. 
Detroit, Mich. 


401 N. Broad St. 
Philadelphia, Pa. 


Logan 6-1685 


Drexel 7163 


7149-J Seneca 1088 


99-144 


Madison 6300 








alloys giving optimum physical, casting, and che; 
qualities, but today specification choices pretty 
resolve themselves to but two or three of the magn 
alloys. 
Magnesium alloys are taking prominent places 
with the three standard zinc alloys and the one 
minum alloy to form the family of light metal, ve; 
eral purpose, die casting materials. 


The properties of 
these alloys are shown in Fig. 6. 


The fact that only 
these five alloys are shown does not mean that ot! 


Fig. 6 


Properties of common, light metal, die casting alloys. 






Alum- | Mag- 





| 
| 








Zinc | Zinc Zinc | inum | nesium 
A.S.T.M. Number 21 23 in a 13 
| Re- 
Aluminum (&% | 3.5-4.5 | 3.5-4.3 | 3.5-4.3 | mainder 9.0 
0.10 | / 
Copper (% 2.5-3.5 | Max. |9.75-1.25 
. | Re- 
Magnesium (% .02-.10 | .03-.08 | .03-.08 mainder 
| aKe= ~ Re- | Re- 
Zinc (% | mainder | mainder | mainder 0.5 
Silicon (% vo A 12 
Manganese (%) i” a7 : 0.1 
Tensile Strength —| oe 
Lbs. per Sq. In.) | 47,900 | 40,300 | 45,400 | 33,000 | 33,000 
Impact Strength | 
Charpy—Ft. Lbs. 20 20 «| «(20 2.0 2.0 
“Elongation 
&% in 2 in. 2 4.7 3.0 LS 3.0 
Brinell Hardness (# 83 7 79 80 60 
Electric Resistivity : 
Ohms per C.M.F. 40.8 38.5 39.1 335 89 
Thermal Conductivity 
Cal /Sec/Cm*/°C. 0.25 0.27 0.26 0.33 0.16 _ 
Specific Gravity | 6.7 6.6 6.7 2.66 1.81 
Weight (Lbs. perIn.3)| 0.24 | 0.24 0.24 0.095 | 0.066 
Section Thickness 
Usual Min. In. for 
Small Castings 025 025 } 025 | 090 030 
Commercial Tolerance “ 
In. per In. +.001 +.001 | +.001 + .002 + .002 


alloys are not available and more suitable for certain 
specific applications. However, these alloys have as- 
sumed a position of prominence in the die casting field 
and are representative of the physical properties ob- 
tainable with the various basic materials. 


AS BETWEEN ALLOYS 


T WILL be noted that three zinc alloys are shown 

whereas only one aluminum and one magnesium 
alloy is listed. This is the result of a peculiar feature 
of the zine castings. The only difference between the 
three die casting alloys of zinc is the amount of copper 
used in the mixture. Alloy 23 has, to all intents and 
purposes, no copper, alloy 25 has one per cent copper 
and alloy 21, three per cent. The effect of the copper 
in the alloy is to increase the tensile strength from 
43,300 Ib. per sq. in. for no copper (alloy 23) to 47,900 
for three per cent copper (alloy 21). Increasing the 
copper content also increases its Brinnell hardness from 
74 to 83 numbers, its electrical resistivity from 38.5 to 
40.8 ohms. per circular mil foot and decreases its ther- 
mal conductivity from 0.27 to 0.25 calories per second 
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Uniform in Size 
Uniform in Quality 


Colonial Porcelain is accurately made to your speci- 
fications and burned in gas-fired, temperature con- 
trolled kilns. That is why each piece of finished Colo- 
nial Porcelain comes within acceptable tolerances. 


If you need porcelain parts fer your products, why 
not send us samples or drawings for our price estim- 
ates? No obligation. 


| e | The Colonial Insulator Co. 
oionia 

937 Grant St., Akron, Ohio 
Woe Chicago Office: 1706 Fullerton Ave. 





SAVE 


Critical 
Materials 
**Wire-Nuts”’ 
do not use 
lead, tin and 
rubber as re- 
quired in 
solder-and- 
tape joints. 


R equire N ° S I L a 

Anyone can make neat, craftsmanlike wire joints with IDEAL 
“Wire-Nuts’’. No special training required. In addition to 
making a faster joint, better electrically and stronger mechanic- 
ally, ‘‘“Wire-Nuts’’ are safer; NO open flame, NO soldering 
iron, NO molten solder. Used by hundreds of Electrical 
Manufacturers. Sizes for every job. Samples FREE. 


PROMPT SHIPMENT 
IDEAL COMMUTATOR DRESSER COMPANY 


1008 PARK AVENUE SYCAMORE, ILLINOIS 


Sales Offices in All Principal Cities 
In Canada: Irving Smith, Ltd., Montreal, Quebec 











per cubic centimeter per degree Centigrade. From 
this it would appear that the use of copper in zine cast- 
ings would be very beneficial and that only alloy 21 
should be listed. This would be true except for the 
fact that zine alloys are subject to aging effects even 
when exposed to normal room temperatures. Under 
such conditions the aging is extremely slow, in fact so 
slow that the process is not complete even after six 
years. But this aging can be accelerated by exposing 
the casting to elevated temperatures. One of the most 
interesting of the aging effects is shown in Fig. 5. 
This effect consists of a dimensional shrinkage which 
is of the order of 0.001 in. per inch length and is two 
thirds complete in a few weeks after casting. But, 
when the alloy contains copper, the original shrinkage 
reverses itself in a short time and the alloy actually 
begins to expand. This change is rapid at first but 
continues for years at room temperatures, the curve 
approaching a horizontal asymptote. As shown by the 
chart the expansion is as high as 0.0026 in. per in. 
length of the original size or 0.0037 in. per in. length 


Fig. 7 


Comparison of the physical, mechanical and economic 
properties of the base metals of primary die casting alloys. 











Zinc Aluminum _$! Magnesium 
Tensile Strength 1 (strongest 2 2 
Impact Strength 1 (toughest i: 2 
| Elongation | 1 Gmost 3 7 @ 
ductile | 
Brinell Hardness | 1 (hardest) 2 | : 
Corrosion Resistance | ] (most 2 £ 
resistant 
Electrical Conductivity, 2 _ ee 1 Chighest 3 = 
Thermal Conductivity | 2 1 Chighest 3 i 
Melting Point 1 (lowest 2 ere 
Weight per cu. in. 3 2 1 (lightest 
Dimensional Accuracy | 1 (most a > 
accurate | 
Dimensional Stabilitv | 3 | 1 (most stable) | 2 
Cold Flow Resistance | 2 1 (most =. 
resistant 
Section Thickness 1 (thinnest) | 2 g 
Surface Smoothness 1 (smoothest 2 2 
Ease of Casting 1 (easiest 2 3 ’ 
Original Die Cost ~~ | 1 Gowest 2 2 
Die Maintenance — 1 (lowest oo a 
Production Cost 1 (lowest 2 2 
| Machining Cost 1 lowest 2 : | 1 lowest) 
Cold Working Cost _ 1 (lowest 2 2. : 
Finishing Cost. 1 (lowest a 2 a 
Material Cost Per Lb. | 1 (lowest) 3 
Mat. Cost Per Cu. In. [3 | 1 Gowest | 2 
“Material Availability | 1 most avail- |2 _ 13 
able) “a otal 
Extent Of Use ~—|: 1 (most used) | 2 me & 


total expansion over the contracted length when the 
alloy contains three per cent copper. However, when 
no copper is used, the original contraction is followed 
by so small an expansion that the piece never returns 
to its original size. Therefore the three zinc alloys 
furnish a range of physical and dimensional possibili- 
ties, one of which will fill the designer’s needs. Alloy 
23, containing no copper, retains its dimensions and 
impact strength excellently during aging. Alloy 21, 
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gets the finished pkoduct, 
each company plays 





In one advertisement, he sees a picture of a finished 
molded piece. If he writes to the company, he finds they 
don’t make anything like it. ... In another advertise- 
ment, he sees an injection molding machine. If he writes 


to the company, he finds they don’t mold anything. 


The confusion exists because the plastics material 
manufacturers don’t say enough about the important 
work of the custom molders. So we undertake this pro- 
gram of explanation to speed your work from start to 
finished product. . . . The sequence of events is as follows: 


you an idea of what can be done by 
s. It is a communications part of 
.280" long. It comes out completely 
true .018" hole through the center. 
essary. Rate of production: 100,000 
took 3 months. 


ties you want in the finished 
pact strength at various tem- 
pr, salt water, acids or solvents; 
Plectric strength, etc., etc. and ete. 
Our engineers and scientists select the Lumarith Plastic 
that will give you the results. 

2, Our sales engineers put you in touch with the avail- 


able custom molders best equipped to mold the piece 
by injection, compression, transfer or extrusion. 


e r . : 
3. Ihe custom molder gives you a quotation. 


We work with the custom molder in furnishing the 

Lumarith formulation that suits all factors of the pro- 
duction technique worked out in relation to dies, heat, 
pressure and speed. 


Remember, success with plastics depends upon the 
right plastic and the right man at the machine. 
We welcome your inquiries and questions. 





REG. U.S. PAT. OFF 


Lumarith Molding Powders (Cellulose Acetate) 
Lumarith E. C. Molding Powders (Ethy! Cellulose) 


CELANESE CELLULOID CORPORATION, a Division of Celanese 
Corporation of America. 180 Madison Avenue, New York City. 
Branches: Dayton, Chicago, St. Louis, Detroit, San Francisco, Los 
Angeles, Washington, D. C., Leominster, Montreal, Toronto. 


CELANESE CELLULOID CORPORATION 
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ACE 


in processing abphall compounds 


CHROMALOX 


ELECTRIC HEATING units 


DRAWING ASPHALT FROM 
LARGE SUPPLY TANK without 


heating the entire contents of the 
tank, can be easily done by ap- 
plying Chromalox units close to 
the tank outlet. A four-inch pipe 
is inserted through the tank wall 
on each side of the outlet, and 
welded into place. Chromalox 
strip heaters are placed within 
the pipe sections, which are then 
capped, becoming in effect small 
ovens delivering only the re- 
quired temperature to keep the 
asphalt fluid around the outlet. 





One of these oneach 
side of tank outlet 





REMOVING ASPHALT FROM 
DRUMS is sometimes done by 
placing the drums bottom up and 
with covers removed, resting on 
steel cross bars in an electrically 
heated tank, so asphalt will run 
out of drums. Chromalox strip 
| heaters clamped to sides and bot- 
| tom of the tank supply the heat. 
Insulating material is placed 
round the tank, and a cover pro- 
vided. The outlet pipe from the 
| tank or kettle, may lead down to 
the floor below where the asphalt 
compound is applied. 





TO HEAT PIPE CARRYING AS- 
PHALT, Chromalox strip heaters 


curved in cross-section to fit along 
the pipe, may be clamped against 
the pipe and covered with an 
outer blanket of insulation. This 
prevents the asphalt “freezing” 
in the pipe. 


APPLYING HOT ASPHALT TO 
ROOFING MATERIAL is often 


done by a roller partly immersed 
in the asphalt solution, which is 
kept at the correct consistency by 
a Chromalox electric immersion 
heater of required capacity. The 
roller too may easily be heated 
electrically in spite of its rota- 
tion, by strip heaters clamped to 
its inner surface, wired to com- 
mutator rings in contact with 
brushes, at one end of the roller. 
Only with electric heat is it pos- 
sible to heat a moving part so 
simply. 











Many other applications besides those above ore in use, and our 
engineering staff will be glad to help you select the right one 
for your particular problem. Write us—and for valuable elec- 
tric heat data, mail the coupon with your business letterhead. 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX CATALOG OF ELECTRIC HEAT 
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containing the maximum amount of copper, on the 
other hand, furnishes the maximum hardness and ten 
sile strength, excellent resistance to corrosion under 
severe atmospheric conditions but its retention of di- 
mensions with aging is relatively poor. Alloy 25 is a 
compromise. The copper content in this alloy is low 
enough so the dimensions are maintained fairly well 
in aging but there is still sufficient copper in the alloy 
to furnish excellent resistance to corrosion and a ten- 
sile strength only slightly below that of alloy 21. How- 
ever, in speaking of the dimensional changes it must 
be remembered the magnitude in question. In most 
cases the shrinkage of the 3 per cent copper alloy is 
merely of scientific interest and will be of little, if any 
consequence, on most die cast parts. Also the dimen- 
sional change of zine die castings may be offset by 
the closer dimensional tolerance that can be maintained 
with zinc as shown in Fig. 3. However, the dimen- 
sional change must be considered when using zine cast- 
ings and in some cases it will influence the choice of 
the alloy. 

Again referring to Fig. 6 it is seen that the aluminum 
alloy is superior to the zinc alloys in that it has a lower 
electrical resistance and lighter weight but its tensile 
strength, impact strength and elongation are definitely 
lower. These features adapt it for use on current car- 
rying parts and, of course, where weight of the cast- 
ing is an important factor. The fact that the melting 
point of the aluminum alloy is greater than that of zinc 
increases its suitability for electrical applications in the 
neighborhood of an arc. 

Since the zine alloys are 2% times heavier than 
those of aluminum the lower tensile strength of the 
aluminum can be compensated for by increasing the 
section thickness without increasing the weight to that 
of the zine alloys if space will permit. 


WHEN LIGHTNESS COUNTS 


AGNESIUM being the lightest of these basic die 
M astine materials produces the lightest alloy. Its 
tensile strength is equal to that of aluminum but it has a 
very much higher electrical resistance and lower thermal 
conductivity. Therefore from a consideration of the 
physical properties alone the principal use of mag- 
nesium is for castings of extreme lightness. 

Since the drastic chilling of the alloys in casting pro- 
duce solid solutions of the alloying elements in the 
basic metal the mechanical properties can be improved 
in the case of the aluminum and magnesium alloys and 
stabilized in the case of the zine alloys by heat treat- 
ment after casting. The aluminum alloys are usually 
subjected to a solution treatment followed by a hot 
water quench and then an aging treatment. The mag- 
nesium alloys, on the other hand, are subjected to the 
solution and aging treatments without the quench. The 
initial tensile strength of the zinc alloys can be in- 
creased by a water quench but the advantages are 
quickly lost in the aging treatment. Therefore there 
is little reason for quenching zinc alloys and aging 
merely stabilizes the mechanical properties of the cast- 
ing more rapidly. 

All the alloys can be cold worked after the castings 
but, as shown in Fig. 4, the zine alloys are most readily 
handled. 


The magnesium alloys are particularly sensi- 


ELECTRICAL MANUFACTURING 




















= 


PHO 
MOIS 


W etspiraric 


On ordir . 
‘ghosts 

lueprinss 
loth wi-t 
100 in wa 
tes at a ci 
laler mor 

























the 
ten 
nde 
di 
is a 
low 
well 
lloy 
ten 
low 
nust 
most 


num 
wer 
nsile 
‘itely 
car- 
Cast- 
lting 
zinc 
1 the 


than 
' the 

the 
that 


pro- 
. the 
oved 
> and 
reat- 
ually 
hot 
mag- 
» the 
The 
e in- 
; are 
there 
ging 
cast- 
tings 
adily 


ensi- 


LING 






pery ERASU 


Here is a tracing cloth that holds erasure scars at 
a minimum—that won't show water marks or per- 
spiration stains. Now you can have clean tracings, 
in pencil or ink, free from these untidy “ghosts” 
that reproduce on blueprints! 

For PHOENIX is ghost-proofed by a remarkable 
new process that defies moisture and gives you an 
unusually durable working surface. You can use 
harder pencils with this improved cloth and get 
sharper lines with less tendency to smudge. Even 
6H lines show clearly, and reproduce sharply! 
Erasing does not mar the drawing surface; erased 


PHOENIX REDUCES 
ERASURE GHOSTS 


Ordinary tracing cloths be- 





PHOENIX DEFIES 
MOISTURE GHOSTS 


© ¢tspiration and water splashes 


PHOENIX LESSENS 
SMUDGE GHOSTS 


The new improved surface of 












cee —- cloth create PHOENIX Tracing Cloth per- come scarred when erased... 
Osts which reproduce on mits you to use harder pencils ‘ 
| : erased spots produce ghosts 
Pluepri s. PHOENIX Tracing (5H and 6H) and to get on thes aoe » * 
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‘on in water for fully 10 min- dency to smudge. PHOENIX has a durable 
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Result: Cleaner tracings and 
ater morks will not stain it! 


blueprints. 
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areas take pencil smoothly—and ink without 
feathering. Its new white color and increased 
transparency give you excellent drawing contrast 
and produce strong blueprints. 

Let PHOENIX prove its virtues on your own 
drawing board. See your K&E dealer, or write 
for a generous working sample and an illustrated 


brochure. 


EST. 1867 


KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. 
CHICAGO - ST. LOUIS - SAN FRANCISCO - LOS ANGELES - DETROIT - 
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TRACING CLOTH 


for pencil and ink 













RADIO CITY PRODUCTS COMPANY, 


127 WEST 26th ST 












VACUUM TUBE VOLTMETER 


Designed for accurate measurements throughout the 
this 


been found exceptionally efficient in the automotive 


entire audio frequency range, instrument has 
and allied industry for checking noise measurements, 


loss of r.f. and db in spark suppression devices. 
Ranges of this vacuum tube voltmeter are 0-3-6-30- 
150 volts. Tubes used are 6K6GT, 6X5GT and 6H6. 
V R105-30 


used—eliminating line voltage variations. 


In addition a voltage regulator tube 1s 
Input re- 
Model 666 


Vacuum Tube Voltmeter is for 105-130 volt, 60 cycle 


sistance is 16 megohms for all ranges. 


operation. Provision is also made for external bat- 
tery operation. Switch permits throwing over to bat- 
tery from line power supply. Meter is 4%” micro- 


ammeter with a movement of 0-200 microamperes. 
Supplied in a grey weather-proof steel case with con- 
venient carrying strap. Size: 93¢”"x93%"x47%". Ready 


for operation $35.50. 


Other instruments in the complete line of R.C.P. elec- 
tronic and electrical test instruments described in cata- 
log No. 126. If you have an unusual test problem—for 
either production line or laboratory work—our engineers 
will be happy to cooperate in finding the most efficient 
and economical. solution. 


INC. 


NEW YORK CITY 





MANUFACTURERS OF PRECISION ELECTRONIC LIMIT BRIDGES—VACUUM 
TUBE VOLTMETERS — VOLT-OHM-MILLIAMMETERS — SIGNAL GENERATORS 
— ANALYZER UNITS — TUBE TESTERS — MULTITESTERS — APPLIANCE 
TESTERS — 


AND SPECIAL INSTRUMENTS BUILT TO SPECIFICATIONS. 











tive to the rate at which deformation is applied. Thi 
is true because the mechanical properties are intimate] 
with the lattice distortion of the alloy 
Therefore if the cold working is applied so rapidly tha 
the lattice is distorted the material is ruined. Fron 
this it is seen that the magnesium alloys may be col 
worked slowly quite effectively whereas they cann: 
be worked at higher speeds. 


connected 


As has already been mentioned the resistance of the 
magnesium die castings to corrosion is the poorest ot 
the lighter alloys. The resistance of the zine and alu 
minum castings to corrosion are excellent and the re 
sistance of the aluminum alloys can be improved further 
by an electrolytic anodizing treatment after casting. 


ENGINEERING-DESIGN DECISIONS 


HERE is little to indicate that there will be any 

radical developments in the lighter die casting 
alloys during the war. Therefore, in the retooling for 
consumer’s goods after the war effort, the manufac- 
turer will be in a position to choose the alloy which 
most nearly fills his structural and economic require- 
ments and will have available an alloy well tried in the 
present conflict and completely denuded of the glory 
associated with a new material. 

His choice from an engineering standpoint will be 
dependent upon the desired properties as already out- 
lined. The economic factors affecting his choice are 
1) original cost of the die, 2) die maintenance cost, 
3) production cost, 4) machining and fabrication cost, 
5) finishing cost and 6) material availability and cost. 
These factors, along with the mechanical and physical 
properties of the lighter alloys are shown in a com- 
parative form in Fig. 7. 

The original cost and the maintenance of the die 
will be lowest for zinc because of the alloy’s low melt- 
ing temperature. Because of the low temperature the 
dies do not require special alloy steel as is the case 
with aluminum and magnesium and the life of the die 
is longer. Although the gating and venting problems 
are a little different for magnesium than for aluminum 
the cost of the die and the die maintenance will be 
substantially the same for these two materials because 
there is little difference in their melting temperatures. 


RELATIVE COST VALUES 


OST of production of the casting will be lowest for 
C zinc, because its low melting point will adapt it to 
the fastest molding cycle. Aluminum molding will be 
next cheapest because no special precautions must be 
exercised to prevent excessive oxidation of the material 
in molding as in the case with magnesium alloys. 

Magnesium alloys move up into first place with zinc 
alloys when machining of the finished castings 1s con- 
sidered. Other than the care that must be exercised 
to prevent ignition of the magnesium chips its ease of 
machining fits the magnesium alloys for use on die cast 
parts requiring finishing operations after molding. 
The aluminum alloys, on the other hand, are the poor- 
est from a machining standpoint. 

In considering cold working of the die casting, mag- 
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Hot Steel is Duck Soup 


to ROCKBESTOS 


The 200-ton steel ladle crane below hauls six 194 ton 
heats every 24 hours—1164 tons of red hot molten steel 
and its Rockbestos A. V.C. Power and Motor Lead Cables 
take the blistering heat without drying out, baking 
brittle or cracking because they are permanently insulated 
with heatproof, fireproof asbestos. 

These cables and other Rockbestos A.V.C. and Rock- 2 
bestos All-Asbestos insulated wires and cables were de- 
signed for manufacturers of equipment that develops heat Tt] 

in Operation or is used in high ambient temperatures. , LA 
Your wiring problems are also welcomed. Perhaps we AZ 
can find the answer in one of the 122 different types de- [ga 


signed for severe service. 


It Works over 1164 Red Hot Tons 
24 Hours a Day 


Rockbestos A.V.C. Power Cable above and similarly 
insulated Motor Lead Cable withstand heat and mois- 
ture, oil, grease, corrosive fumes and flame because 
they are built for severe service. 





perfectly and permanently centered in 


d insulation. 





tlame Dy two felted asDestos wa 









4 The outer felted asbestos wall which serves as a heat- 


barrier against high 











A tough, rugged asbestos br 
moisture, oil, grease and 


5 





One of 122 different wires and cables developed for severe operating condi- 
tions by Rockbestos, 


a 
~-. 
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ROCKBESTOS The Wire with Permanent Insulation 


Rockbestos Products Corp., 781 Nicoll St., New Haven, Conn. 
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ON WAYS TO SOLVE 
UNUSUAL PROBLEMS 
WITH ELECTRIC HEAT 





NO. 2 OF A SERIES « WESTINGHOUSE ELECTRIC & MFG. CO., EAST PITTSBURGH, PA. 





Operating aircraft at high 


PERSPIRATION 
CURE FOR 
FLYING 
RADIO SETS 


altitudes brings up odd prob- 
lems. Radio equipment, for 
example, sometimes became 
stubborn and refused to work 
at all. 


Investigation showed that the trouble was caused 
by frozen “‘perspiration.”” Moisture in the air con- 
densed inside the radio equipment as the plane 
changed altitude. Low temperatures encountered 
in the upper atmosphere would then cause this 
moisture to freeze. 

Westinghouse engineers supplied a solution with a 
standard disk type Built-in Watchman Thermostat 
and a small heater. Just enough heat is produced to 
keep the equipment above the dew point. Condensa- 
tion is prevented . . . perfect radio operation at high 
altitudes assured. 

Electric heating units and controls can solve 
many puzzling problems. Write Westinghouse 
Electric & Manufacturing Co., Dept. 7-N, East 
Pittsburgh, Pa. 


J-10239 


Built-in Watchman Thermo- 
stat with bullet-speed action. 





Westinghouse 


HEATING 
AND 
CONTROLS 








upon the melting point of the alloy used. 
| rule the lower the melting point of the alloy, the 


| must be 





nesium is again forced to last place with little choice 
between zinc and aluminum alloys. If anything, zine 
has a slight edge but this edge is due primarily to the 
greater experience now available in cold working zinc 
die castings. Magnesium is poorest in this respect be- 
cause of the slow speeds that must be employed. 

The cost of finishing favors the zinc alloys because 
they do not require special treatments to improve their 
corrosion resistance. Again the polishing and buffing 
expenses on zinc are lowest because the surface smooth- 
ness, though dependent on die design, is also dependent 
As a general 
smoother the surface. This, of course, places zinc in 
first place but the surface obtainable with aluminum 
is almost as smooth. 

In all the above considerations good die design and 
production methods can more than swing the balance 
because none of the differences are startlingly great. 
However in a comparison of this type small differences 
considered and it is assumed 
dealing with experts in each line. 


that we are 


PRODUCTION FACILITIES EXPANDED 


VAILABILITY of die cast parts of zinc, alumi- 
num and magnesium after the war, is likely to be 
high but chiefly because of increased supplies of the 
basic metals. Actual increase in die casting facilities is 
of lesser importance. It is true that some war con- 
tractors and product makers have increased their own 


| plant facilities for the production of die castings but 


custom die casters have found sufficient existing capac- 
ity for their already-effected peace-to-war shift so that 
war-to-peace will not find them greatly expanded. 

To guess at the exact price of the raw materials used 
in die castings after the war would be utter foolishness. 
However, there is no reason to assume that the metals 


| will not hold approximately the same price relationship 


they bear today. The price of magnesium has come 


| from almost $2.00 per pound in 1919 to a reasonable 
| value pegged at a ceiling price of $0.26 per pound 


today. Aluminum’s top price is $0.15 per pound which 
is almost twice that of zinc which sells for $0.0825 per 
pound. If this is referred to a cost per cubic inch 


basis the cost of zinc, aluminum, and magnesium are 


| so nearly the same that the difference in cost of the 


raw materials will not show in the total cost of the 
finished castings. 

A Canadian analyst estimates that, with aluminum 
selling at 15 cents a pound, copper could not compete 
unless the latter sold under 9 cents a pound; for general 
industrial specifications. 

The availability of the raw materials and their im- 
| portance is clearly shown in an accompanying table. 
Figures are not available for 1941 or current rates be- 
cause of the war but production capacitors definitely 
| programmed for late 1943 are and reveal some astonish- 





ing facts of tremendous after-the-war import. Alum- 
inum and magnesium production will have increased 
| by leaps and bounds due to our war effort but, in any 
| case, the amount of aluminum used in the die casting 
| industry is likely to remain a small percentage of the 
| total involved. In like manner the influence of the 
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re: CONSERVATION 


MATERIALS 


This Selectro-Plater delivers 1800 amperes at 12 volts 
for *electro-plating. It weighs only 1800 pounds 
complete—a saving of up to 70% in copper and steel. 


POWER 


Efficiency of 65% to 75% maintained from full 
load down to 10-15% of full load. Instantaneous 
start and stop permits shutdown between loads. 
Power factor over 0.95. 


FLOOR SPACE 


Total floor space required only 6 square feet—a sav- 
ing of up to 95% in working space. No additional 
space is needed for auxiliary equipment. 


t 
INSTALLATION 
d 
Mobile unit—roll into place. No special foundations 
b or framework, no riggers. Shift to new location quickly 
p at any time. 
e 
le 
: WIRING 
h 
Starting equipment, voltage controls, protective devices, 
” supervisory lamps, meters—all in one cabinet. Simply 
connect to power supply and tanks—and it is ready 
a to produce. 
m 
te MAINTENANCE 
al 

For 20KW DC output only two small motors totalling 
n- Write for illustrated booklet showing more types. 4 hp. All major parts are static and not subject to 
le. Selectro-Platers are built for 6, 12, 18, 24, 36, 48 volts wear. Negligible maintenance, no periodical over- 
e- and higher in current ranges from 15 to 3000 amperes haul, no replacements, unlimited life. 
ly and higher. Units are engineered for electro-plating, 


h- 
m- 


electro-cleaning, electro-polishing, anodizing, etc. 


USE 24 HOURS PER DAY-7 DAYS PER WEEK 
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ESTABLISHED 1892 


Builders of SELECTRO-PLATERS and all types of rectifier equipments. 


Green Exchange Bldg., 130 Cedar St, New York 
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% How many parts that go into your finished product 
would be better produced from porcelain? Make an 
analysis now,—bearing in mind that porcelain in 
addition to its outstanding characteristics as an insulat- 
ing material, offers other important advantages for 
general use. Withstands high heat, unaffected by 
water, won't corrode, resists most acids. Universal 
dry process porcelain can be molded to close dimen- 
sion limits and supplied in color. No priority on 
porcelain. Plan for the future NOW. Let Universal 
help you. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST ST. SANDUSKY, OHIO 
















YOU NEED THIS 


New . 


RESISTOR CATALOG 





[t Presen LS pertinent information on a wide range 
of fixed, adjustable, ‘‘Rib-on-edge"’ 
and ferrule terminal resistors, power 
line and R. F. chokes, brackets, 


bushings, etc. 


also Lectrohm's 134 and 2 pound capacity 
solder pots for radio, motor and 
similar electrical equipment plants. 


Bulletin No. 98 


copy! 
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5125 W. 25th Street, Cicero, Illinois 


amount of zine used in die casting on the total zinc 
consumption will remain relative. 


is just off the press— 
write for your FREE 


In all probability 
the price of zinc and aluminum die casting alloys 
will maintain their present relationship after the war 
whereas the price of magnesium alloys will be de- 
pendent on the supply and demand for them. How- 
ever quantity production will depress the price so 
that the net result will be that the price of zinc, 
aluminum, and magnesium die casting materials will 
maintain their present relationship although the actual 
prices may, like everything else, depend on the degree 
of inflation we experience when we return to a peace 
time economy. 

Therefore we can anticipate the general use of the 
die casting alloys whose properties are shown in Fig. 5, 
after the war. The idiosyncrasies of these materials 
will be thoroughly appreciated because of their wide 
use today. Zine will maintain its position of importance 
as a general purpose alloy with aluminum and mag- 
nesium filling the requirements of the lighter weights. 
\We can expect to see ingenuity of design developed 
by the industry as it is forced to utilize the poten- 
tialities of the materials to the utmost. 

In other words we can expect to see the die casting, 
born before the last war, developed between the two 
wars, really come to maturity after the present con- 
flict to become an even more indispensable tool of the 
electrical product designer. 


AND SO THEY SAY 


(Continued from p. 62 


since it makes possible a thinner and more even appli- 
cation of tin to the base metal. Most of the hot-dipped 
tinplate, considered by some more suitable for certain 
requirements, is now being used by the armed forces. 
Estimates of our 1943 requirements call for 1,400,000 
tons of tinplate to be electrolytically coated. 

“Large size, heavy-duty, copper-oxide rectifier units 
are now under way for three, new 60,000 amp. elec- 
trolytic tinplating lines. The rectifiers are just as 
efficient, take less space, and since they have practically 
no rotating equipment, require much less maintenance 
time. These rectifiers operate on the same principle 
as smaller units but are designed for the high currents 
and heavy duty of steel mills. Standard units are 8 
ft. tall, 7 ft. wide, and 6 ft. deep and include the neces- 
sary dry-type rectifiers, transformers, and ventilation 
equipment.” 


JOHN A. ROBERTSHAW,, Chairman of the Manu- 
facturers’ Section of the American Gas Association 
(addressing that group )— 

“The wartime development of plastics, glass, and 
new metals introduces new basic materials which show 
every promise of being adaptable to gas appliance 
manufacture. These materials offer opportunity for 
new design in stoves, water heaters, and cooking appli- 
ances of all kinds. This can be so revolutionary in 
character as to make much of the present type appli- 
ances obsolete both as to construction and performance.” 
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here are many jobs 


that a single metal or alloy can’t handle. It takes 
lwo metals — permanently bonded together — such 
as General Plate Laminated Metals. For manufac- 
turers who want silver contacts that are easy to spot 
weld, General Plate produces silver laminated con- 
tacts — contacts with a silver surface on an easy- 
welding alloy base. For manufacturers who want 
economical, easy-working and corrosion-resistant 
metals, General Plate Silver on Alloy Base Mate- 


rials is again the answer. 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & Solid Precious Metals, Electrical Contacts — Solid 
Plated Precious Metals in all forms — Truflex Thermostatic Bimetals. 
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Combined Forces 
of Two Metals 


SPECIAL WAR JOBS 


USE THE 


FOR YOUR 





These are just two examples. Several other General 


Plate Laminated Combinations of Metals — made 
in sheet, strip, wire, tubing, or in parts by a special 
high-pressure rolling process — are solving hun- 
dreds of wartime problems for manufacturers of 
electrical and chemical products. Write and see 


what our suggestions are for your problems, today. 


General Plate 


Division of Metals & Controls Corp. 


ATTLEBORO, MASSACHUSETTS 








and Rolled 








No matter what your engineering-design problem may be, there is probably a direct lead 
to the solution of its motorization angle in the tabulation below. Large or small, standard 
or special, the motor offerings of advertisers in ELECTRICAL MANUFACTURING are com- 


prehensively covered. 


To use, merely select the basic character of the performance desired (from the vertical 
classifications and sub-classifications) with due regard for the realities of the to-be-available 
energy supply (as covered primarily by the A, B, C, D and E key letters). Relate all other 
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war time product? 


desired features and the makers who supply such components can instantly be identified. 


Thus, the availability of any desired feature or characteristic as well as the nature of the 
complete offerings of any manufacturer are quickly known. 


For any further information that may be required, qualified readers are invited to write 
our Director of Reader Service. 


For the addresses of companies herein listed see heading of Motors in the “Guide To 
Buying”’ section of this issue. 


Y 
40, 
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Electric Co. 
Leland Electric Co. 


Janette Mfg. Co. 
Kingston-Conley 
Lima Electric 

Master Elec. Co. 


Ohio Elec. Mfg. Co. 
Mfg. Co. 


Pioneer Gen-E-Motor 
Reliance Elec. & Eng. 
Westinghouse Elec. ¢ 


Speedway Mfg. Co. 
Wagner Elec. Corp. 


Peerless Elec. Co. 
Wesche Elec. Co., 


Signal Elec. 
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Trenton, N. J. - - - Canadian Plant, Welland, Ont. 


When Johnny 
comes march- 
in’ home.... 
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Just as certain as night follows 
day, an era of PLASTICS will 
follow our Victory over the 
Axis powers. 
Right now, Stokes PLASTICS, in war tools and 
weapons, are in the strong hands of America’s 
fighting forces. It is our job (and we're 100% 
on war production) to keep on producing them, 
for the duration. 


There will come a day, however, (and it may 
be soon) when you'll want to talk about the use of PLASTICS 
after the war. When that time comes, count on Stokes. 

One of the pioneers of PLASTICS in industry, we have for years 
been solving the most difficult molded PLASTIC problems, have 
produced many of the most intricate pieces, are experienced and 
equipped to handle all phases of the production—design, models, 
mold making, molding and finishing, including injection molding. 


Fully licensed under 
Shaw Transfer Patents 


CUSTOM MOLDERS e ALL FORMS 
OF HARD RUBBER AND PLASTICS 


JOSEPH 


ELECTRICAL CONTACTS 


Incubators or Interceptors 


* War found important new uses and applications for 
thermostatic bi-metals and special electrical contacts; uses 
demanding the most exacting requirements. * Today, The 
H. A. Wilson Company offers a wider variety of specialized 
thermometals of high and low temperature types than ever 
before. Also a series of resistance bi-metals (from 24 to 440 
ohms, per sq. mil, ft.). * Wilco electrical contact alloys are 
available in Silver, Platinum, Gold, Tungsten, Metal Powder 
Groups. Wilco Aeralloy is the outstanding aircraft magneto 
contact alloy. 


The H. A. WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 


TO MEET SPONGE RUBBER SHORTAGE 


Two important materials that once came from the Far 
East, kapok and sponge rubber, are being substituted 
for by a new material consisting of strands of cello- 
phane interspersed with air bubbles about a quarter of 
an inch long. Tests of this material have resulted in a 
score or more new uses in place of sponge rubber and 
kapok, since the bubbles are fully as light as kapok 
fibre. Considered for life jackets for our Navy and 
having been tried in the air compartments of life rafts 
and boats, it can be made flame-resistant by chemical 
treatment and loses buoyancy less rapidly than kapok 
upon prolonged immersion in water. Numerous ap- 
plications are possible for this new material. 


NEMA CHANGES STANDARDS TO CONSERVE 


To save critical materials, the National Electrical Man- 
ufacturers Association has changed the Standard for 
Distribution Cutouts to reduce the overall length of 
universal fuse links (0 to 15 kv.) for distribution cut- 
outs from 23 to 20 in. (minimum). Approved on Sep- 
tember 9, 1942, and effective thereafter for the dura- 
tion, it applies to links manufactured after that date. 


FABRIC TUBULAR SLEEVING AND BRAIDS 


New standard methods of testing and tolerances for 
fabric tubular sleeving and braids have been approved 
by the American Standards Association. The stand- 
ards specify permissible variations on inside diameter 
and wall thickness of sleevings and braids, and also 
govern tolerances as to weight, number of carriers, 
ends on bobbin, yarn number and imperfections. Test- 
ing methods for these factors are specified and referee 
conditions are set forth in case of dispute. Available 
from the American Standards Association, 29 W. 39 
St., New York, N. Y. 


DEMAND MET FOR MINIATURE 
INSTRUMENTS 

Mass production of a glass sustitute for sapphire jewels 
has spurred the manufacture of millions of delicate 
indicating instruments used in field radio sets, mobile 
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SOUTH BEND 


New TURRET LATHES 


ON SMALL 


Series 1000 Turret Lathes 


The Series 1000 Turret Lathes have a 138” spindle hole, 
10's" swing over bed, and 1” maximum collet capacity. 
They are made in bench and floor types—with or without 
coolant equipment. Standard equipment includes quick 
change gear box, power feed universal carriage, handlever 
cross slide, compound rest cross slide, and handlever bed 
turret. Standard extras (not included in prices of lathes) 
include 4-way turret tool block, tailstock, collet attachment, 
taper attachment, thread dial indicator, and micrometer 
carriage stop. Write for Bulletins 1002 and 1004 which 


contain complete information and specifications. 


SOUTH BEND 


SOUTH BEND, INDIANA Lathe Builders for 35 Years 


FOR SECOND OPERATIONS 






aa 


LATHE 


Designed for the rapid machining of small 
duplicate parts, the new Series 1000 South 
Bend Turret Lathes are especially adaptable to 
second operation work. Their speed, accuracy 
and versatility make possible rapid production 
without sacrificing efficiency or precision. 


Features that contribute to the versatility 
and efficiency of these lathes are the smoothly 
operating handlever bed turret, the handlever 
cross slide with double tool blocks, the com- 
pound cross slide with power longitudinal 
feeds and power cross feeds for the universal 
carriage, forty-eight precision thread cutting 
feeds driven by a lead screw, and a wide range 
of spindle speeds. 


The handlever bed turret indexes automat- 
ically on the return stroke and is equipped 
with an adjustable feed stop for each face. The 
handlever cross slide has adjustable stops for 
both the front and back tool blocks. Standard 
extras simplify tooling this lathe for war pro- 
duction and make it easily convertible to other 
work when peace comes. 


WORKS 


Abrams Instrument Company 
has long used 
Potter and Brumfield Relays 
in Special Laboratory 
Photographic Timers 


Pitter Phe are ield 
Princeton RELAY § indiana 
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power stations, searchlights, and radio control equip 
ment. The use of glass in place of the formerly used 
sapphires is due to intensive laboratory experimenta 
tion at General Electric with the result that a type of 
glass is fused and formed into miniature jewels by a 
special process. Soon it is expected that jewel forming 
machinery, now being installed, will be clicking out 
these jewels on a completely automatic basis. 


BIBLIOGRAPHY ON ELECTRICAL SAFETY 


Information on electrical safety of particular present 
value when the prevention of accidents is of great im 
portance. Safety codes and standards aimed at the 
prevention of electrical accidents include National Elec 
trical Safety Code, National Electrical Code, listed 
Underwriters’ Laboratories Publications, Approved 
Canadian Standards, Approved American Standards 
and National Safety Council Safe Practice Pamphlets. 
Available from the American Institute of Electrical 
Engineers, 33 West 39 St., New York, N. Y. 


NFPA HAS THIRD MEETING 


The Emergency Committee of the National Fire Pro- 
tection Association held its third meeting recently and 
the following revisions and amendments were adopted : 

Interim Amendment No. 69. Section 3005, 1940 
National Electrical Code. Add a note to section 3005 
of the 1940 National Electrical Code, to read: To as- 
sist in conserving rubber, and for the duration of the 
emergency, conductors with emergency insulation 
(type EI) may be used as the ungrounded conductor 
for nonmetallic sheathed cable run exposed and for 
open wiring on insulators under the following condi- 
tions: (1) in dry locations only; (2) for voltages not 
exceeding 600 volts; (3) if there are more than four 
conductors larger than No. 10 in an outlet or junction 
box, or in a cabinet or cutout box, the conductors must 
be individually wrapped with non-combustible, insulat- 


MEETINGS AHEAD 


Nov. 5-6. Packaging Institute, Inc. Annual Con- 
vention. New York, N. Y. Joel Y. Lund, President, 
342 Madison Ave., New York, N. Y. 


Nov. 24-29. American Chemical Society Exposi- 
tion. Chicago, Ill. Marcus W. Hinson, Mgr. National 
Chemical Exposition, 110 North Franklin St., Chicago, III 


Nov. 30-Dec. 4. American Society of Mechanical 
Engineers. Annual Meeting. New York, N. Y. Ernest 
Hartford, Exec. Assistant Secretary. 29 W. 309th St., 
New York, N. Y 


Nov. 30-Dec. 4. National Association of Manufac- 
turers. New York, N. Y. Noel Sargent, Secretary 
14 W 4oth St... New York, N 7 

Nov. 30-Dec. 5. 15th National Power and Mechan- 
ical Engineering Exposition. New York, N. Y 
International Exposition Co., Grand Central Palace, New 


York, N. Y. 


Jan. 8, 1943. Society of Chemical Industry. Joint 
meeting with American Chemical Society, American 
Institute of Chemical Engineers, Electrochemical Society 
and Société de Chimie Industrielle. New York, N. Y 
C. S. Kimball, Secretary, 305 Washington St., Brooklyn, 
Dace: 


April 20-23 National Electrical Manufacturers 
Association. Spring Meeting. Chicago, Ill. W. J.Donald, 
Managing Director, 155 E. 44 St., New York, N. ¥ 
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Useful 


Data on Alloys for Electrical Engineers 


Booklet on INCO Nickel Alloys covers 


Corrosion and Heat Resistance, Mechanical 


Properties, Applications and Forms 


ie E twin advantages of 
strength and resistance to corrosion are well- 
known attributes of Monel,* Nickel and In- 
conel.* This same combination of properties 
is also characteristic of the five newer Inco 
Nickel Alloys . . .““K’’ Monel,* ““R” Monel,* 
“KR” Monel,* “S” Monel* and “*Z” Nickel.* 
In addition, however, each of these alloys 
possesses individual properties such as heat 
resistance, extra hardness, spring properties, 
free-machinability and others. For a given 
application, therefore, there is one INCo 
Nickel Alloy which from the standpoint of 
fabrication, service, or both, will prove more 
suitable than the others. 


Comparative data on all of these metals is 
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MONE oi cekdses 
P Company ....-. 


Address ......-- 


accordingly desirable. Such information has 
been compiled and published in the booklet, 
“Individualized Inco Nickel Alloys.” For 
copies of this booklet, please mail the cou- 


pon below. 


* * * 


INCO Nickel Alloys in War Effort with the 
Nation at war, every pound of Nickel, Monel and Inconel 
that expanded facilities can produce is urgently needed for 
vessels of the Navy, mechanical and chemical equipment 
for the Army, vital parts of Aircraft, and for Chemical, 
Petroleum, Steel and other essential industries. As part of 
the all-out war effort the International Nickel Company 
will continue to report for the benefit of such users informa- 
tion concerning the selection, fabrication and use of Nickel 
and Nickel Alloys. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
New York, N. Y. 


67 Wall Street 


them are trade-marks of The International Nickel Company, Inc. 


mone, “Monel” and other trade-marks which have an asterisk associated with 


THE INTERNATIONAL NICKEL CoMPANY, INC., 67 Wall St., New York, N. Y. 


Gentlemen: Please mail ......... copies of the 
booklet “Individualized Inco Nickel Alloys” to: 







































* Impervious to moisture, greases, oils, acids. 
alkalies. 

* Available in thicknesses from .020 up. 

* Serial numbers can be stamped into the sur- 
face using your usual method. 

* Any color can be reproduced. 

* Printed copy is protected permanently by a 
lamination of transparent plastic. > oe 





Send us your blueprints and specifications now. 
Samples and full information will be sent by 
return mail. 


Ask for our booklet ‘‘Name Plates in Plastic’”’ 


We are also in a position to work with you on a sub-contract basis on 
special parts made of Vinylite, acetate or other sheet plastics 


G. FELSENTHAL & SONS 


Proneers in the Manufacture of Plastic Name Plates 
4/12 W. GRAND AVENUE - CHICAGO 
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ALL-PURPOSE ADDED PROTECTION - AT NO EXTRA COST... 
Lt Ny That's what you get when you buy LIMA Type RS 





an ¥.Emes Electric Motors. The Semi-enclosed DRIP-PROOF 
oo i feature makes the LIMA Type RS outstanding as an 
ater all-purpose motor . .. and, there is NO EXTRA COST 


eS ad 


for this protection over the standard open type motor. 


Lethe The LIMA Type RS is built in sizes from '; to 75 H.P. 
eisai brake test. Is adaptable to production lines, individu- 
Ltt AY ally operated machine tools and general manufactur- 
ing locations where totally-enclosed motors are not 
especially needed. The Semi-enclosed DRIP-PROOF 
MOTORS feature affords maximum protection against chips and 
i oih) malas} filings, dripping or splashing liquids so destructive to 
Rae open type motors. 


aa Tay) 


Sas Write or wire today for literature. Prompt attention 
PT eat to all inquiries ... PROMPT DELIVERY on orders. 
sea, 
aoa Large enough to successfully serve Sf 
you, yet small enough to give personal I: 
DRIVES attention to your needs. y 


Aan 


TE LIMA ELECTRIC MOTOR °°” 


OFFICES - NEW YORK - CHICAGO - DETROIT a oy 
eh twee) Lt ey 


i 


a a er cae 









ing tape. Type EI conductors shall not be used in any 
hazardous location except as provided for open work 
in section 5075. When in damp or wet locations, con 
ductors with emergency insulation with lead covering, 
Type EIL, may be used in accordance with section 
3035. 

Interim Amendment No. 72. Section 4322, para 
graphs a and b, 1940 National Electrical Code. Ap 
proved as follows: Section 4322. Continuous Duty 
Motors. Revised first paragraph to read: 

a. More Than One Horsepower. A continuous duty 
motor rated more than one hp, shall have running over- 
current protection not greater than 125 per cent of the 
full-load current rating of the motor. This protection 
may be secured by either of the following means: 1. A 
separate overcurrent device which is responsive to the 
motor current. 2. A protective device integral with 
the motor which shall be responsive to motor current 
or both to motor current and temperature. This device 
must be approved for use with the motor which it pro- 
tects; 1t must prevent overheating both of the motor 
and of conductors to it of sizes specified in section 4312 
due to motor overload or failure to start; and it must 
disconnect the motor from the line under prolonged 
overcurrent equal to 125 per cent of the full-load cur- 
rent rating of the motor in an ambient temperature of 
40 C., except that a 40 degree, open type, alternating- 
current motor may have overcurrent protection not 
greater than 135 per cent of the full-load current rat- 
ing of the motor. If the motor-current interrupting 
device is separate from the motor and actuated by a 
protective device integral with the motor, it must be 
so arranged that opening its control circuit will discon- 
nect the motor from the line. The protective device 
together with any associated equipment shall conform 
to the provisions of section 4327 and 4328. 

Note: The present fine-print notes are to be con- 
tinued. 

Second paragraph revised to read: 

b. One Horsepower or Less—Manually Started. A 
motor of 1 hp. or less which is manually started and 
which is in a location within sight of the operator 
shall be considered as protected against overcurrent by 
the overcurrent device protecting the conductors of the 
branch circuit. This overcurrent device shall not be 
larger than that specified in Table 20, Chapter 10, ex- 
cept that such a motor may also be used at 125 volts 
or less on a branch circuit protected at 20 amperes. 
Any such motor which is in a location out of sight of 
the operator shall be protected as specified in sub-par- 
agraph c for automatically-started motors. 

Note: Paragraphs c, d and e are retained without 
change. 

Interim Amendment No. 58 was amended and ap- 
proved by the Emergency Committee as follows: In- 
terim Amendment No. 58. New section 3816, 1940 
National Electrical Code. Insert a new section to 
read : 

3816. Transformer-Type Arc Welders. Switches 
used for the control of transformer-type arc welders 
shall be of the motor-circuit type for a motor having a 
full-load current corresponding to the rated full load of 
the welder; except that for welders having a power- 
factor corrected to at least 75 per cent, general-use 
switches having ratings not less than twice the full- 
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CALLITE CONTACTS keep pace with fast “blinker-talk”— 
often at the rate of 2 letters a sccond—when signals flash 
from ship‘to ship. Designed for Little Giant Relays, product 





of Ward Leonard Electric Company, these sturdy, precision- 
cairn besiege aaedteceeatenete 
made Callite Contacts are in all-season, all-weather service 


on the seven seas. 


This rigorous application typifies the quality, accuracy and 
stamina of Callite Contacts, developed through twenty years 
of metallurgical research painstaking design and_ close- 
tolerance production. If you have a contact problem involv- 


ing unusual design, it will pay to call in Callite. 


CALLITE TUNGSTEN CORPORATION 
547 — 39th Street, Union City, N. J]. 


Branches: Chicago, Cleveland. Cable: “Callites” 





——_ A 








OFFICIAL U. S. NAVY PHOTO 


CONVOY CONVERSATION...4i 20 words a minute 


SPECIALISTS in the manufacture of electrical contacts of refractory and 
precious metals, bi-metals, lead-in wires, filaments and grids—formed 
parts and raw materials for all electronic applications. Catalog No. 152 
describing the complete line of C-T screw, rivet and welding type contacts 
is now available. Write for your copy today 


As ali of the raw materials used in C-T products are under priority 
control you will speed production and expedite deliveries by supply- 
ing, with your orders, preference rating extensions and end use data. 


keep ‘em “talking” with 


CALLITE 


CONTACTS 
















No. 2, shown forming heavy bus- 
bar, accurate to .001”. Also bends 
angle, channel, rod; round, half- 
round, square and flat wire; 

moulding, strip stock, etc. 
Capacity, 14” cold rolled < 













solid steel bar or equiva- 
lent. le. 
Send for Catalog 

**METAL 


DUPLICATING Be 


‘WITHOUT DIES” =. \ 
O’NEIL-IRWIN MFG. CO. 


309 8th Avenue South 
Minneapolis, Minnesota 


= 
For 5 pieces, 500 or 5,000! 
If you need any quantity from just a few duplicated 
parts up to sizable production runs — you can often 
make them faster and avoid die expense 
and delay by using DI-ACRO Precision f, 
machines—Shears, Brakes, Benders. 
Illustrated: DI-ACRO Bender 





LOUTHAN 
SX-1 STEATITE 


THE SUPER TALC BODY 


for 
Radio 
COMMUNICATION EQUIPMENT USE 
— | 


LOW LOSS INSULATION 


Rugged ... Dense . . . High Dielectric 
Impervious to Moisture 
Precision Made . . . Any Shape or Size 


Submit samples or draw- 
ings for price estimates 


The LOUTHAN MANUFACTURING CO. 


“‘Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S.A. 





load current rating of the welders may be used. The 
switch may be part of the complete assembly or may 
be an externally-operated type installed within sight of 
the welder. 

Interim Amendment No. 73. Section 94001-b. Re- 
vise the table in 94001-b of the 1940 National Electrical 
Code to read: 


Wire size Thickness 
AWG Inches 

18 and 16 Vo 

14 to 8 34 


Interim Amendment No. 74. Section 2203-c, 1940 
National Electrical Code. Insert an additional note 
following paragraph c of section 2203 of the 1940 Na- 
tional Electrical Code to read: In lieu of Table 29 the 
load, for all ranges rated more than 1650 watts and 
not more than 12 kw., may be calculated on the basis of : 


S FORME ino 5 tiewhatets td peer 7,000 watts 
7 WORE: eevee seseueeis 11,000 watts 
© TRE ies carcasses 14,000 watts 
NS i haan cise eeese sdb 17,000 watts 
2 WING. x diieis.0Ga Hees ee 20,000 watts 


6: to, a SE cic coees basemen 15,000 watts 
plus 1,000 watts for each range 

7h MOE OHS 46s. vipse wei <aahuae eee 30,000 watts 
plus 750 watts for each range 

For ranges having ratings in excess of 12 kw., 5 
per cent additional shall be added to above values for 
each additional kw. of rating or major portion thereof. 

Interim Amendment No. 75. Section 2304-c, 1940 
National Electrical Code. Revised paragraph c of sec- 
tion 2304 to read: 

c. Service Drops. Except as provided in sub-para- 
graph a, service drop conductors in multiple-conductor 
cables shall be rubber-covered. Open individual con- 
ductors shall be rubber covered, or weatherproof (type 
WP) wherever within 10 ft. of the building, except 
that grounded open individual conductors may be bare 
to the point of attachment to the building. 

Interim Amendment No. 76. New section 3647, 
1940 National Electrical Code. Insert a new section 
3647 to read: 

3647. Overcurrent Protection of Busways.  Bus- 
ways shall have overcurrent protection in accordance 
with their rated current-carrying capacities except : 

a. Rating of Overcurrent Devices. If the allow- 
able current-carrying capacity of the busway does not 
correspond to the standard sizes or ratings of over- 
current devices, the next larger size or rating may be 
used, but not exceeding 150 per cent of the allowable 
current-carrying capacity of the busway. 

b. Branch Busways. Overcurrent protection may 
be omitted at points where busways are reduced in 
size, provided the smaller busways are reduced in rat- 
ing at least one-third that of the rating or setting of 
the overcurrent device next back on the line and pro- 
vided further that such busway is free from contact 
with combustible material. 

Note: Present section 3647, as in the 1940 Code, is 
retained but with number 3648 and present section 
3648 becomes No. 3649. 


ALL-OUT FOR SCRAP 


Modeled after the civilian defense units set up in every 
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“‘Tuere'tt BE MANY a goggle-eyed mariner the day this 
super-streamlined beauty slips down the ways. 

But here you get only a bird’s-eye view of its finished 
grace ...so let Mr. Geddes, the craft’s designer, give you 
the inside story... 

“Well... let’s start with the hull and superstructure. 
They represent the coming renaissance of the days of 
wooden ships as foreshadowed by the use of plywood in 
our navy’s PT boats. Modern plywoods, bonded and im- 
pregnated with Durez phenolic resins, have given our 
oldest structural material a new lease on life. Their 
strength is incredible to the layman. Plywoods now easily 
withstand the stresses imposed by the roughest seas. Even 
immersion in boiling water for 24 hours will not sepa- 
rate the plies at the glue-line. They are unaffected by sea 
water, acids, alkalis or bacteria. They resist fire. To ship 
building they bring the economies of mass production... 
whole sections can be molded to be assembled later at 
the yard. 

These Durez-bonded materials inspire the industrial 
designer. By careful planning we have been able to allow 


DUREZ.. .plastics that }it the job 


Ducks could take lessons... 


NORMAN BEL GEDDES, 
Industrial Designer 


a total of 4498 square feet of free and 
clear deck space in a ship which is only 
231 feet long with a 37-foot beam. In 
stormy, cold or rainy weather... all 
decks can be closed in. Lifeboats and 
launches are carried within the shell of the superstruc- 
ture, can be loaded from the inside and launched from 
folding landing platforms. Cumbersome stacks and ven- 
tilators are eliminated—the foremast serves as an air in- 
take for engine rooms and air conditioning system. The 
mainmast carries the air exhausts.” 

This is the design for another facet of the better world 
that America can—and will—build, once the task of re- 
storing peace and security to the peoples of the earth has 
been accomplished. 

The immediate job is to get this war won. Perhaps 
Durez plastics and resins can help you forge a better 
weapon. The experience of Durez research engineers and 
chemists is yours for the asking. To learn more about plas- 
tics’ versatility, you have only to write on your business 
letterhead for a copy of Durez Plastics News. 








DUREZ PLASTICS & CHEMICALS, INC. (BUREZ 1171 WALCK ROAD, N. TONAWANDA, N. Y. 
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There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential 


They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit 
Mercoid hermetically sealed 
switches are immune to dust, dirt 
or corrosion and will last indefinite 
ly without any deterioration. 


TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 


Recommended for coal blowers, unit 
heaters, stokers, oi! burners, electric 
heaters, air conditioning, refrigeration, 


and various industrial applications 
Mercoid relays are different from 


conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 
ism.Varioustypesof relaysavailable. 


Specifications sent upon request. 


TYPE W-6 RELAY 
For Panel Board Mounting 


Recommended for control of motors, 
valves, electric heaters, fire and burg- 
lar alarm signal systems, etc 


CLEAN WIRE STRIPPING 
42 


with the 


COLONIAL 
WIRE 
STRIPPER 


ie This foolproof, friction- 

less machine is extreme- 
ly fast and accurate, yet very 
simple in operation. Requir- 
ing only a minimum of space, 
the Colonial is easily set in 
any assembly line or corner. 
Will strip as high as 3400 
ends per hour. 


Cutting blades and slides re- 
quire no oiling. Positive stop 
for any length of stripping up 
to 2 inches. Special flexible 
metal tubing carries away 
waste insulation. Ball-bearing 
equipped throughout. 


FREE TRIAL: Send your wire 
samples and specifications so we 
may accurately gauge your needs. 
We will send you promptly, without 
obligation, a Colonial Wire Stipper 
for use in your own plent for ten 
full days. Write today. 


THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicago, Illinois 
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PYRAMID PRODUCTS COMPANY 
2224 So. State St. CHICAGO, ILL. 





community, Westinghouse has appointed 200 salva, 
wardens to patrol workshops to hunt out scrap a 





promote full use of war-vital materials. 


ey 
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Monsanto Chemical Company has collected and s 
more than 3,700,000 Ib. of scrap materials, accordii 
to a statement by Gaston DuBois, vice president. TI 
company's salvage department has reported 3,200,00 
lb. of serap iron alone in its scrap drive to reclaim ¢ 
junk all obsolete equipment 


machinery 


Hundreds of pieces 


have been reclaimed and put to work, re 


ducing the company’s hnew machinery requirements 
a minimum, thus releasing quantities of new equipmer 


for use in other war industries. 


STANDARDS TO GOVERN LETTER SYMBOLS 


In addition to the 68 letter symbols approved to indi 


cate such concepts as angular acceleration, circular fre 


quency, factor of safety, normal strain, wave lengt! 


like, 


of letter 


and the the new standards cite general principle 


symbol standardization governing manu 


unlisted magnitudes 
Prepared by the ASA Sectional Com 
Letter Symbols 


Science and Engineering, under the joint technical lead 


scripts, subscripts, superscripts, 
and typography. 
\bbreviations — fot 


mittee on and 


\ssociation for the Advance 
Institute of 
\merican Society of Civil Engineers, 


ership of: the American 


Science, the American Electrical 
the 


for the Promotion of Engineering Educa 


ment of 
engineers, 
the Society 
Engi 


Asso 


Mechanical 
the American Standards 


New York, N. 7. 


the American 
neers Published by 
ciation, 29 West 


tion and Society of 


3°th St., 


NEW AIEE STANDARDS 
Definitions, ratings, heating, dielectric tests, references, 


insulation class and tests, test procedure, etc., etc., com 


piled under separate publications to simplify the process 
of keeping the standards revised to conform with the 
latest developments and enable those interested in the 
field of air switches, bus supports, apparatus bushings, 
switchgear assemblies, neutral grounding devices, etc 
to obtain in concise form the material relating to each 


field. 


ing and behavior of electrical machinery and apparatus 


Terms and conditions which characterize the rat 


defined with special reference to the conditions of ac 
ceptance tests. American Institute of Electrical En- } 
gineers, 33 W. 39th St., New York, N. Y. u 


*thake wptabaensS 


ABOUT PEOPLE YOU KNOW 


Whiting Corp. has elected Howard D. Grant as its 
new president, with Steven H. Hammond filling the 
Mr. Hammond 
will also serve as chief of the executive staff. 


position of executive vice president. 


C. E. Werner will become chief engineer of the J. FE. 


Hewitt Machinery Co. Mr. Werner was formerly ; 
with SKF Bearings, Inc., at Milwaukee. 
Desmond Sprague, formerly mechanical engineer at : 


Sprague Specialty Co., has been named on the eng- 
neering staff of the Curtiss-Wright Corp.’s propeller 
division. 

A. C. Treece, head of General Electric Company's 
Chicago sales office, will move to Pittsfield, where he 
will undertake a special assignment in the manufactur- 
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TIPS FOR DESIGNING PRODUCTS USING AIR IMPELLERS 


dit No. 1 of a Series 


THE AIR STREAM’S 


“Brea of Approach” 
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MANUFACTURING COMPANY, TORRINGTON, CONN. 


a MANUFACTURERS OF AIRISTOCRAT QUIET PROPELLER FAN BLADES & AIROTOR BLOWER WHEELS 
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More Soldering Heat FASTER 





“Thermo-Grip” ELECTRIC 


SOLDERING TOOLS 


a ‘“Thermo-Grips” provide higher, quicker 
heat, with NO Preheating! Solve the problem of 
new, higher-melting-point solders. ‘‘Thermo-Grips”’ 
are not the usual type soldering irons, but a large 
selection of specially designed soldering tools, each 
for a specific purpose. (See illustration below.) 


Complete Line of Soldering Equipment 





Write for Free Detailed Literature 


IDEAL COMMUTATOR DRESSER COMPANY 
1008 PARK AVENUE SYCAMORE, ILLINOIS 


Sales Offices in All Principal Cities 
In Canada: Irving Smith, Ltd., Montreal, Quebec 


The vehicles, trains, men 
Cr MATT mC Libya) f 
Sede RUC RL 
Home Front—transporting 
the vital necessities of a 


nation at war. 


RAILWAY EXPRESS 


AGENCY INC. 


NATION-WIDE RAIL-AIR SERVICE 





ing division. T. E. Giblin, assistant manager of sales, 
will move from headquarters at Pittsfield to the Chi- 


cago sales office. 


Harold E. Koch, vice president of the Hevi Duty 
electric Co., has been named president of that company. 


Westinghouse has elected two new vice presidents. They 
are H. V. Putnam, manager of the transformer divi- 
sion at Sharon, Pa., and Harry F. Boe, manager of 
the company’s district manufacturing and repair de- 
partment. Both men will continue in their present 


posts. 





HARRY F. BOE 


H. V. PUTNAM 


Appointment of Raymond J. Fitness as operating 
manager in charge of manufacturing of the Willys- 
Overland Motors has been announced by that com- 
pany’s president, Joseph W. Frazer. 


Henry J. Channon has 
been transferred to General 
Electric’s South Pacific Div. 
at Los Angeles. As a light- 
ing engineer, Mr. Chanon 
will devote his time to anal- 
ysis of wartime lighting, 
with saving of vital metals 
as a chief objective. 


William T. Hedlund is 
the new president of Elas- 
tic Stop Nut Corp. Mr. 
Hedlund has been a direc- 
tor of the corporation and 
was formerly vice president of Electrolux Corp. 





HENRY J. CHANNON 


Harold V. Coes, vice president of Ford, Bacon & Da- 
vis, Inc., has been elected president of the Society of 
Mechanical Engineers by letter ballot. 


Charles W. Rippie has joined the Petroleum Chem- 
icals Department of the Organic Chemicals Div. of 
Monsanto Chemical Co., where he will handle tech- 
nical sales work. Dr. Rippie was formerly petroleum 
technologist for the Solvay Sales Corp. 


James A. Wilson assumes the position of assistant 
plant manager of the Trenton, Mich., plant of Mon- 
santo Chemical Co. Formerly Mr. Wilson was super- 
intendent of the company’s Carondelet, Mo., plant. 


\Vestinghouse’s Switchgear Division at East Pittsburgh 
announced three new appointments. They are Daniel 
G. Bolling as superintendent of the division, Carl A. 
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Make no mistake about it. To 


win the scrap the Axis started last 
December 7 we need every pound 
of steel scrap that we can gather 
in every last industrial plant in 
America— yours included! 


For every hundred pounds of 
idle steel you can find around 
your plant, America’s steel mills 
can turn out the metal for one 
more powerful demolition bomb. 
For every ten to fifteen tons, we 
can produce the armor plate for 
one more tank. 


Without that scrap, without a 


GRANITE CITY STEEL CO. 


Chicago - Cleveland - Denver - Houston - 
Kansas City - Los Angeles - Louisville 
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continuous and plentiful flow of 
it, America’s steel mills simply 
cannot continue at peak produc- 
tion. And without every ton of 
steel we can possibly produce, we 
cannot hope to end the war... 
quickly. ..and victoriously. 

Start a scrap hunt in your 
plant—today! Search every cor- 
ner for every pound you can find. 
Then start it on its way to the 
nearest steel mill through the 
usual scrap collecting channels. 

The faster we get in the scrap... 
the sooner victory will be won! 


GRANITE CITY STEEL 


Indianapolis Memphis 


HERE’S YOUR LICENSE 


Extra copies of this scrap hunt- 
ing license (actual size 644” by 
4”) are still available. Write 
Granite City Steel Company, 
Granite City, Illinois, on your 
business letterhead. 





GRANITE CITY, ILLINOIS 


Milwaukee 
Orleans - New York + St. Louis 


Minneapolis - Moline - 


HOT ROLLED SHEETS - COLD ROLLED SHEETS - STRIPLATES - TIN PLATE - ELECTRICAL SHEETS - TIN MILL PRODUCTS - PORCELAIN ENAMELING SHEETS 


Faster PLASTIC Deliveries! 


% Branding by Rogan on plastics after molding eliminates many 
time-consuming mold-making operations, and permits you to use 
blank stock parts! Use only one master die for interchangeable parts 
. . . Rogan will brand the markings for different uses . . . FASTER! 


APPROVED AS THE EQUAL OF ENGRAVING 


Rogan “‘deep-relief’’ branding on plastic parts meets rigid require- 
ments. Has been OK'd as the equal of engraving now called for 


in specifications. 
ROGAN BRANDING CUTS COST 


Save expensive lettering and marking 
costs through the use of simpler molds, 
fewer dies. Illustrated is a plastic shut-off 
branded by Rogan, just one example of 
ability to handle any job. For plastic 
parts large or small, flat, curved, round or 
conical, save time and money by utilizing 
Rogan’s exclusive branding process. 


Send description of your requirements today! 


ROGAN BROTHERS 


2001 S$. Michigan Avenue Chicago, Illinois 
Eastern Plant-154 Lawrence St., Brooklyn, New York 
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® ORPORATION CORRY, PENNSYLVANIA 


Pickering as assistant superintendent in charge of 
switchboard devices and small circuit breakers, and 
Roger W. Warren as assistant superintendent in 
charge of Navy switchboards, metal-clad gear and large 
oil circuit breakers. 


Eureka Vacuum Cleaner 
Company's president, Hen- 
ry W. Burritt, announces 
the appointment of Frank 
L. Pierce as chief engineer 
in charge of all the com- 
pany’s engineering. Mr. 
Pierce comes to Eureka 
from the America Machine 
& Foundry Co., where he 
was director of research. 


F, M. Hoefler, former vice 
president and general man- 
ager of Harvill Aircraft 
Die Casting Corp., has been named president of that 
organization. Mr. Hoefler has been connected with 
Harvill for more than four years. 


FRANK L. PIERCE 


Appointment has been announced of A. O. Thalacker 
as general manager of Detroit Rex Products Co. Mr. 
Thalacker has been a company executive for the last 
five years and lately has been secretary, a position he 
will retain in addition to his new responsibility, 


Robert E. Wilson receives the Perkin Medal of the 
Society of Chemical Industry for 1943. The medal 
is awarded annually for outstanding work in applied 
chemistry. 


David S. Youngholm, vice 
president of Westinghouse, 
has announced the appoint- 
ment of Ralph R. Brady 
as manager of the commer- 
cial engineering department 
of that company’s lamp di- 
vision in Bloomfield, N. he 
Mr. Brady succeeds D. W. 
Atwater, recently appoint- 
ed manager of the new il- 
luminating engineering de- 
partment. 


RALPH R. BRADY 


Don J. Mohler and Robert W. Morris, both promi 
nent in General Electric’s Nela photo-lamp division, 
have been transferred to the Pacific Coast and to 
Washington, D. C., respectively. 


Millard Demarest will head the new Technical 
Sales Service Division of the Celanese Celluloid Corp. 
Mr. Demarest, a pioneer in plastics, has been with this 
company since his return from service in World War I. 


Powell W. Price, vice president and general manager 
of Victor Insulators, Inc., has been granted a leave of 
absence for the duration in order to serve the Navy at 
Washington, D. C., with the Bureau of Ships. 


Thomas F. Morrissey has been appointed director of 
planning and engineering for Lights, Inc., of Alham- 
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=~ON THE HIGH SPEED S$! 


It takes only ove trouble-maker to start parts fighting among 
themselves! Any high speed rotating part which, lacking proper 
balance, throws undue strain on other parts. The result is me- 
chanical mutiny—symptomized by vibration, noise, bearing 
overloads and excessive wear. 


romi The locating and measuring of unbalance with Gisholt 

ision, Dynetrics is now reduced to a few simple readings—and aver- 

id to ages but a few seconds per part. Many vital war products are 
made better—more dependable— because of it. 


oe GISHOLT MACHINE COMPANY 
h this | 1119 E. Washington Ave. 


ar I. 


_« ) Madison, Wis. Me 


ive of 


GISHOLT DYNETRIC BALANCING MACHINES 


— use the radio means of amplification to detect vibrations due to 
; unbalance as small as .000025". Literature on Gisholt Dynetric 
Balancing Machines will be sent on request. 

tor of 


lham- 


lhe Army-Navy “E” and the 
l'reasury Flag fly side by side 
it Gisholt. 
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« STAR * 


PORCELAIN 


FOR RESISTANCE TO 


1. HEAT 

2. COLD 

3. SHOCK 

4. MOISTURE 


For example, STAR PORCELAIN is the material 
used to insulate many airplane rheostats which 
control the lights and the movements of essential 
parts on fighting aircraft. Such gruelling service is 
ample indication of the durable character of this 
versatile material. 


SEND FOR BOOKLET 
To Help You Select the Right Porcelain For Your Need 


No matter what your porcelain requirements are—you will find this 
booklet helpful and informative. Here is complete and detailed informa- 
tion on molded ceramics for resistance to electricity, heat, moisture, 
chemicals and weathering agents encountered in widely varied indus- 
tries. It's yours for the asking. Send in your request today. 
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41 MUIRHEAD AVE. 
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At the same time Victor G. Paradise wa: 
director of sales. 


NEMA AWARDS FIFTY YEAR CERTIFICATES 


At the annual meeting held in New York City during 
the week of October 26, Nema honored five members 





W. D. STEELE H. D. REED C. DURLING 





H. W. YOUNG F. A. MERRICK 


by presenting each with a fifty year certificate as pio- 
neers in the industry. They are Messrs. Charles R. 
Durling, president of Monitor Controller Co.; Henry 
D. Reed, consultant, Anaconda Wire and Cable Co.; 
W. D. Steele, president, Benjamin Electric Mfg. Co.; 
F. A. Merrick, vice chairman, Westinghouse Electric 
& Mfg. Co., and H. W. Young, president, Delta-Star 
Electric Co. 


Douglas F. Miner, on leave of absence from Car- 
negie Technical Institute, as well as Westinghouse 
Electric & Mfg. Co., is serving as Major in the Air 
Corps for the duration. 


Appointment of K. R. Van Tassel as manager of sales 
for General Electric’s newly formed integral-hp. motor 
section has been announced. 





K. R. VAN TASSEL D. A. YATES 


D. A. Yates has been placed in charge of the Motor 
Group in General Electric’s Lynn, Mass. plant. Mr. 
Yates has been with General Electric since 1930. 


J. S. Murray, Chief Electrical Engineer of the Fol- 
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; pio- ERE, in a few words, is one big reason why Simpson In- 
2s R. struments have written such an outstanding service rec- 
ord—why, in just a few years, they have skyrocketed to the 
top at a pace unparalleled in the electrical industry. 


Designers of electrical instruments, and users, alike, have 
long recognized that a full bridge type movement with soft 
iron pole pieces makes an instrument basically more accurate 
and rugged. It remained for Simpson skill and ingenuity— 
based on practical experience that reaches way back into 
the history of electrical instruments—to put this finer design 
Car- into superlative practice, and to obtain for it the economies of 
house standardization and straight-line production. 
e Air If your need for instruments is vital enough to give you the 
right to buy, it is vital enough to rate the best. Measured in 
terms of ability to DO the job, and stay ON the job, best 
means . . . Simpson. 


enry 
0. ; 
Co. ; 
ectric 
-Star 


sales 


notor SIMPSON ELECTRIC COMPANY, 5200 Kinzie St., Chicago, III. 


& The Movement of Lasting Accuracy 


No single feature can be entirely responsible for 
instrument accuracy. Some of the many refine- 
ments of Simpson design—perfectly coordinated 
and balanced to insure lasting accuracy—are 
these. Soft iron pole pieces distribute mag- 
netic flux more evenly. Full bridges at top and 
bottom hold the moving assembly always in 
perfect alignment. Magnets are heat treated, 
then aged for permeability. Springs are care- 
fully tempered and tested for permanent resili- Model 260 High Sensitivity Tester 
ency. Pivots are completely Simpson-made— 

specially processed for strength and hardness. Here is a typical ex- 
Selected jewels are the finest obtainable. ample of Simpson 
leadership. Ranges tc 
§,000 Yoits, both AC 
and DC, at 26,000 
ohms per voit DC and 
1000 ohms per voit 
AC. Current readings 
from 1 microamperé 
to 500 milliamperes. 
Resistance readings 
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: , megohms. Five deci- 
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TEST LIGHTS MOTOR SPEED TESTS 


WAR PLANTS NEED G-E NEON GLOW 
LAMPS IN SCORES OF VITAL PLACES! 


AR Plants can use G-E Neon Glow 

lamps in scores of vital places... 
such as test lamps for electrical circuits, 
for synchronizing any two or more 
moving machines and checking speed, 
as indicators for fuses and for machines 
with small quiet motors which may run 
unnoticed, and as pilot lights to show 
location of switches, sprinkler valves, 
alarm boxes, emergency doors and exits. 
They require little power, can operate 
on standby battery or generator service 
and stand up under shock or vibration. 
Maybe some vital equipment you make 
can be made more efficient with the help 
of glow lamps. Your electrical whole- 
saler can supply the complete line. 


FUSE INDICATORS 





TYPE S-14 (.-E Glow 
Lamp is available in 3, 


214, and 2-watt sizes. 





Dead Front, Safety Type 
Switchfuz Switchboard, 
with hinged pull-out 
type units. 





Distribution Type 
Switchboards 


are built in a wide variety of types, to meet all industrial 
conditions — Live Face; Dead Front; Safety Type, Switch- 
fuz, Shutlbrak, or Circuit Breaker... They are assembled 
complete in the factory before shipment, and, as far as 
possible, are shipped with all apparatus (except instru- 
ments) in place... Special engineering service is avail- 
able .. . Quotations will be submitted upon receipt of 
specifications and complete list of requirements... Send 
for complete catalog data. 


Perse) wg te lees: 


ELECTRIC COMPANY 
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lansbee Steel Corp. was elected treasurer of the Asso- 
ciation of Iron and Steel Engineers at its annual con- 
vention held in Pittsburgh recently. Mr. Murray has 
heen with Follansbee for the past twenty years special- 
izing in the problems of manufacture and processing of 
electric sheets in relationship to their specification and 
performance. 


ENERGY OUTPUT 


\ccording to the report from Edison Electric institute, 
energy output for the week ending October 10 amounted 
to 3,702,299,000 kw.-hr. a 5.2 per cent rise over the 
preceding week of 3.682,794,000 kw.-hr. This is 17 
per cent higher than the same period in 1941. Total 
output for the four weeks ending Oct. 10 amounted 
to 14,862,269,000 kw.-hr., or 11 per cent more than 
for the same period last year which totaled 13,332,773,- 
O00 kw.-hr, 


NEW PLANTS, EXPANSION 


A new plant which will be devoted to mass production 
of electronic devices for military aviation and other 
war-time requirements has been opened in Chicago by 
the Minneapolis-Honeywell Co. 


General Electric Co. will establish an electronic 
\Vork of 


the new branch will include the manufacture, sale and 


branch at its Nela Park lamp department. 


performance of various electronic products made for 
the Government. 


Osborn Manufacturing Co. announces the fifth ad- 
dition to its plant since 1931. This addition will make 
available more space in the moulding machine section 
of the Osborn plant. 


Construction of the first unit of a new factory to be 
located in New Jersey has been announced by the In- 
ternational Telephone and Telegraph Corp. This 
new factory will eventually become the home of I. T. 
& T.’s research and manufacturing operations in the 
United States. 
pansion, the factory will be constructed in units, each 


To provide greater flexibility for ex- 


unit self sufficient and yet designed to be coordinated 
with the other units to form an efficient and modern 
plant. 


\nnouncement has been made of a new company, Air- 
craft Parts Development Corp., with offices and 
laboratories at Summit, N. J. This organization will 
handle research and development work on parts and 
materials for the aircraft industry, especially in the 
fields of fastening devices, powdered metals and _plas- 


tics. 


FACTORY EMPLOYMENT TOPS 15 MILLION 


lor the fourth consecutive month, industry and_ the 
armed forces have continued to cut deeply into the na- 
tion’s labor reserves with employment reaching a new 
record of 57.7 million in August, according to the Na- 
tional Industrial Conference Board. This figure rep- 
resents an increase of more than 500,000 over the pre- 
ceding month and of about 4,000,000 over a year ago. 

“Official estimates indicate that 62.5 million people 
will be employed in industry and the armed forces by 
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Vy LITTLE WAYS TO MAKE 
BIG SAVINGS IN CRITICAL 


i s ZA 7 ae MATERIALS AND TIME 


No. 1 OF A SERIES 


Tis is more than a war of mechanical 
monsters clashing in the night... 
n more than a war of production. 


It is a war for markets—your markets! 
The Axis wants your business—wants to 
destrov it once and for all. 


f With so much at stake, there is no doubt 
d you will want to do everything you can to 
r meet this Axis threat. Two ways are 
open: Speed production and put 10 per- 
cent of your income into WAR BONDS! 
The only answer to enemy tanks and 


1 planes is more American tanks and 1520 MAN-HOURS SAVED BY FASTER-FLOWING 
planes—and your regular, month-by- 


th purchases of War Bonds will hel TZ ‘ 
. month purchases of War Bonds will help Wis-CGG0n 


supply them. Buy now and keep buying. 


A manufacturer of small motors was bottlenecked by lack 


. THE GOAL: 10% OF EVERYONE'S of men and machines needed for greater production of motors 
j INCOME IN WAR BONDS on a war contract. One time-consuming operation was joining 
rotor bars to end rings. The brazing material being used was 
When you install the Pay-Roll War a sluggish alloy that not only took time to apply, but also 
h Savings Plan (approved by organized required 33 minutes of machining afterwards to remove 
| labor), you not only perform a service excess brazing deposits. 
n for your country but for your employees. Free-flowing Phos-Copper was then specified for this 
Simple to install, the Plan provides for brazing operation in an effort to step up production. This 


brazing alloy, which is fluid at 1382° F., flowed so smoothly 


: regular purchases of War Bonds through 
that operators were able to place metal exactly where needed. 


| voluntary pay-roll allotments. ' 
y pay Since only a minimum amount of Phos-Copper was required, 


1 Write for details today! Treasury Department, machining operations were entirely eliminated. 

Section R, 709 12th St. NW., Washington, D. C. Result: on one contract for 2400 motors, Phos-Copper 
saved 200 brazing hours, 1320 machining hours, and freed a 
number of lathes for other work! 

Send us a memo describing your present brazing operations. 
Perhaps Phos-Copper can help you save time, expense and 
labor. Westinghouse Electric & Mfg. Co., East Pittsburgh, 
Pa., Dept. 7-N. J-90451 





ze # e Phos-Copper brazing alloy is being used on hundreds 
; Wa ¥ ™~ avl n * B Oo n d - of war contracts in a multitude of applications— 
marine piping systems, cooling coils, bus bar struc- 


tures, water heaters. 


Westinghouse 
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DOPE 


STEATITE CERAMIC 


@ There are many prod- 
ucts today—military and 
for behind-the-lines serv- 
ices—on which the quality 
of the insulation material 
dare not be compro- 
mised! Manufacturers of 
such products are depend- 
ing on LAVITE-the stea- 
tite ceramic with a phe- 
nomenallylowloss-factor 


LAVITE offers high me- 


chanical and dielectric 
strength, has a low mois- 


ture absorption and can CHARACTERISTICS 

be worked to close toler- >Pecific sravity of 5.1.5 at 60 eve 
ances. Write for your Water absorption Dielectric constant 
test samples. kus: mane 


VP 


Main Office & Works: Chattanooga, Tenn. 
New York fare ir] New Englend Chicago 
145 Varick St. 13000 Athens Ave. 179 Melrose Ave. 549 W. Randolph St. 
J. A. Tompkins LC me Tub” Needham, Mass. 
Los Angeles, 4116 Avalon Bivd., Electrical Manufacturers Supply Co. 


WE BOW TO THE 


Government’s @ 
co) 


“Trade Mark” ae 


Manufacturers have long 
respected the PROMCO 
“button” asa symbol 
of the best in special 
fastenings with stay-put 
qualities. We have long 
given this trade mark 
the honored place Now everyone must 
in our advertis- ¢ look on the Govern- 
ment’s “trade mark”’ as a 
symbol of the best possible 
place to put extra money. In 
recognition of the necessity for 
continuing increases in the pur- 
chase of War Bonds and Stamps... 
and as another move by PROGRES- 
SIVE to help win the war... the 
Government “trade mark” will 
hold the place of honor in our 
advertising, ‘for the duration.” 


ing signature. 


The PROGRESSIVE MFC. CO 
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December, 1943, and the possibility exists that a lab 
force of 65 million or more may be needed by that 
time. Manufacturing industries alone have accounte: 
for almost % of the 10 million increase in employmer 
since the start of the defense program in the summe 


ot 1940.” 


factories during this period than entered the militar 


ie Board said, “‘More new workers entere: 


MACHINE TOOL BUILDING NEAR PEAK 


\t the annual meeting of the National Machine Tool 


Builders Association held recently in New York, men 


bers heard the retiring president, George H. Johnson, 
state that the day is not far ahead when the initial job 
of retooling American industry for war production will 
have been completed. Washington, Says Mr. Johnson, 
is beginning to consider what may happen when the job 
of retooling America is finished and the industry settle 

down to supplying only the machine tools necessar 

for such new projects as will most certainly develop 
and for maintenance. (See also p. 61.) 

The Association elected the following officers for the 
coming year: President, John S. Chafee, vice-president 
of Brown & Sharpe Mfg. Co., First Vice President, 
W. W. Tangeman, vice president of Cincinnati Mill 
ing Machine Co., and Second Vice President, F. H. 
Chapin, president of National Acme Co 

Mr. Chafee made the announcement at the close 


the meeting that he was offering a president's cup to 


the machine tool builder who had the largest percentage 
of increase in units produced during the fourth quarter 
compared with the third quarter. 

Mr. George C. Brainard, Director of Tools Division, 
War Production Board, in his address to the meeting, 
stated that it is his opinion that the peak of machine 
tool output and of tooling up of new manufacturing 
apacity will not be finished for months. He 1s op 
posed to converting any of the industry's capacity to 
the building of implements of war until ‘“‘we are dead 
sure that it is safe to do so” and that it will not be 
needed again during the war for making machine tools 

Ralph Flanders, president of Jones & Lamson Ma 
yvernment relations 
hi 


committee pointed out that the machine tool industry's 


chine Co. and chairman of the g 
ratio of liquid assets to liabilities has been going down 
continuously since 1929 and that the solvency of the 
industry depends largely upon pool orders. 

In discussing the material problem, Tell Berna, gen 
eral manager of the association told the Association that 
priorities function satisfactorily in securing materials 
only when an ample supply of material is available. 
The answer to the present problem is allocation. He 
stated that the WPB is expecting machine tool builders 
to keep production at capacity, though steel is not re- 
ceived for that amount. 


NEMA HOT SFRINGS MEETING OFF 


Cancellation of the Hot Springs, Va., meeting of 
Nema, customarily held in early May has been decided 
upon. In its place, there will be a spring meeting 
\pril 20-23 in Chicago. Nema’s mid-winter meeting 
1as also been dropped. 
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Built better than you expect 
any standard motor to be! 
Precision-designed to stand 
up under the adversities of 
strenuous wartime service 
Standard line includes Poly- 
phase and Capacitor-Start 
Single-Phase Ball Bearing 
Motors. 


SULTS) BU, | een 
NORTH PLAINFIELD, N. J. 


CUSTOM 
MOLDERS 


\ JE have the plant facilities, 
the organization, the know!l- 


edge, the experience, the desire 


















Layer- 
Wound 
Coils 


produced automatically without skilled labor 








to serve American industry in 
molding PLASTICS to help win 


the war. 











No. 96 Universal Coil Winder produces cotton- 
interwoven coils at up to 1500 r. p. m., uninsulated 
windings at up to 1800 r. p.m. Coil sizes 4” to 


31%” length, and to 6” diameter. 












We Specialize in the Following 
Made-to-Order Products: 
BRUSH HOLDERS CUT-OUT SLEEVES 


BRUSH HOLDER CAPS METER HOUSINGS 
TERMINAL BLOCKS SWITCH PARTS 


14 
able 
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No. 103 Coil Winder with larger capacity turns 
Out cotton-interwoven coils up to 8” length and 
7” diameter at 800 r. p. m.; uninsulated coils at 
1200 r. p. m. maximum. 








CALL, WRITE OR PHONE 


FREE Bulletin 103. Address... 


oi MIDWEST MOLDING AND JNA nes 
MANUFACTURING COMPANY ~ AQ BM UNIVERSAL WINDING COMPANY 


ting 333 NORTH WHIPPLE ST. ree Cele mm ee eh) PROVIDENCE, RHODE ISLAND 
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Briefly reviewed, on this and the following 
pages, are recently published sources of 
descriptive and technical information as 
offered by various suppliers of essential 
materials, electrical and mechanical parts, 
equipment, motors, drives, controls, fin- 
ishes, etc., for integration within complete 
products of various kinds. 


PROCESS INSTRUMENTATION. Comprehensive 
survey of full line of instruments for the measurement and 
control of process conditions. Complete and accurate in- 
formation to enable the specifier to choose the type of in- 
strument best fitted to his needs. ‘Ten sections, six of them 
grouping and describing all instruments, accessories and 
supplies appropriate to a particular field, such as: tempera- 
ture, flow, pressure, level, humidity; while the remaining 
sections cover combination instruments, valves, instrument 
panels, and similar subjects. Thorough cross-indexing sim- 
plifies use of handbook. Foxboro Co., Foxboro, Mass. 


PLASTIC PARTS FOR WAR PRODUCTION. 
Fabricating techniques developed to help solve difficult pro- 
duction problems without delay and high costs of molds. 
laminated and transparent plastics with maximum tensile 
and dielectric qualities, also shatterproof. Cast phenolics 
for small screws, washers, etc. Automatic production. 
Creative Plastics Corp., 963 Kent Ave., Brook- 
lyn, N. Y. 


SINTERED IRON PARTS AND BEARINGS. 
Parts and bearings described to meet the current demand 
for alternates or substitutes for critical materials, how to 
save in material, minimize machining, assure rapid, low-cost 
installations as well as lasting, trouble-proof operation. 
Three different compositions covered as to characteristics 
and specifications. All parts die-formed to great accuracy 
and sintered at high temperatures. Bound Brook Oil- 
Less Bearing Co., Bound Brook, N. J. 


PREHEAT TEMPERATURES. Pertinent data on 
ferrous and non-ferrous alloys most commonly used in in- 
dustry. Covers metal groups, metal designation, approximate 
composition—percent, recommended preheat as well as pre- 
heating prior to welding, and other items of interest and 
significance to those in the metallurgical and metal-working 
industries. Tempil Corp., 132 W. 22nd St., New 
York, N. Y. 


SOLVENTS. Properties and application of a series of 
solvents grouped under five classifications in accordance 
with their major constituents. Included are technical graphs 
on A.S.T.M. boiling ranges and on the evaporation rates 


1G0 


Yew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


Engineers, designers and executives to 
whom ELECTRICAL MANUFACTURING is 
made available each month under the con- 
trolled circulation policy of The Gage Pub- 
lishing Company are invited to forward 
requests for copies, preferably upon letter- 
heads of their company, directly to the 
manufacturer, at the address indicated. 


at 100 deg. C. Structural formulas together with tables 
of typical analyses, citing specific gravity, refractive index. 
unpolymerized residue, flash point, solvency value, analine 
point and viscosity and color. In addition to the use of 
these solvents as single components of paint and varnish 
formulas, it is possible by proper selection among them to 
produce a wide variety of solvents which can be extended 
further or utilized for special purposes. Hercules 
Powder Co., Wilmington, Del. 


ELECTRICAL CONNECTORS. Leading types used 
in aircraft applications with details on connectors for radio 
microphones, sound equipment, power heavy-duty control 
circuits, public address systems and geophysical research and 
also electronic low-level circuits. Cannon Electric De- 
velopment Co., Los Angeles, Calif. 


LOW-MAINTENANCE MOTORS. Facts necessary 
for choosing correct motors for wartime specification, thereby 
fully utilizing electric motor power and conserving vital 
materials. Compact, simplified charts permit determination 
at a glance of all electrical and mechanical characteristics of 
the motor types designed for specific application. Rating, 
duty, torques, starting current, efficiency and slip are indi- 
cated for squirrel-cage, wound rotor, dc. and synchronous 
motors. Construction features and numerous typical uses 
shown. Also includes handy speed-torque curves, as well 
as discussions of several engineering phases such as recom- 
mending of higher speed motors and adjustable speeds. 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 


SPECIALTY TRANSFORMERS. Complete elec- 
trical and physical characteristics of a line of high quality 
transformers of uniform design, alike in appearance except 
for size. Built to provide harmonious appearance with al- 
lied equipment, their multiple features make these trans- 
formers of importance for specification by designers. Each 
unit is shown with dimensional table. Included is tube 
chart as well as one covering driver and modulation. Graph 
illustrates matched power supplies. Standard Trans- 
former Corp., Chicago, Ill. 


SEAMLESS STEEL TUBING. | Standard shapes, 


round, square, rectangular, oval, streamlined, and_hex- 
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SWITCH PARTS CABLE CLAMPS 


(Types J- JB- JP Ete. (Type A- Type B, All Sizes 
1841 Series—both Solder and Solderless Types 
Dies for thousands of other Standard Pieces 

Send us Your Drawings for Quotations on Special Parts 


HOT TINNING, ZINC AND CADMIUM PLATING 


Send us your inquiries 


STEWART 
STAMPING COMPANY 


621 East 216th Street New York 





IT TAKES ALL KINDS OF SPRINGS 
TO WIN A WAR! 


Daucare springs for measuring instruments, 
tough “babies” for jeeps—compression, torsion, 
extension—steel, brass, copper, bronze, nickel 
silver—the application of springs to our war 
machine is kaleidoscopic in its variety. 

Peck Springs for war products range from helical 
springs of wire finer than human hair to those of 
14" wire size. Though our facilities are being taxed 
to the utmost, if you need springs write us. We'll 
help you if we can. The war must go on! 


PECK SPRING S 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 


THE RIGHT 
ANSWER— 


RIGHT AT YOUR FINGERTIPS 


No— CMP doesn’t have a standard type of cold 
rolled strip steel to replace all light gauge non- 
ferrous metals. Nor can we furnish you an illus- 
trated piece of literature telling of the interesting 
accomplishments — war equipment case history 
material for publication is banned by censorship. 
But here in our files and among our experienced 
personnel, we may have information available 
on this question which would be the answer to 
your problem. 


Already important applications of CMP precision 
light gauge strip steel are meeting essential physi- 
cal characteristic requirements of metals formerly 
used, and helping to provide the increased pro- 
duction necessary to help speed victory. Don’t 
wonder whether CMP could assist you in your 
metal problem—call Youngstown 4-3184 right 
now and learn the facts. 


Pa 


LET’S ALL 
HELP TODAY 









THE COLD METAL Lene 
TT aKa e 


Tam mi eC Mu ee ete il ee 


ABRASER 


@ Widely used for 
comparative and 
qualitative analysis, 
Taber Abrasers ac- 
curately evaluate 
wear resistance and 
toughness of sur- 
face finishes, sheet 
material or textile 
fabrics. 

Scientific wearing 
action by “‘Cali- 
brase’’ wheels is automatically totaled on built-in 
wear cycle counter. 

With the increasing use of substitute materials 
Taber Abrasers are absolute necessities in your 
plant and laboratory. 

Write for Bulletin 4012 describing wide appli- 
cation. 


TABER INSTRUMENT CORP. 
111 EM Goundry Street 





Designers and Builders of Precision Scientific Apparatus 





Folding DOUBLE Cupped Washer Lugs 


With and Without Wire Grip—Small and Large Screw Holes 





Series 
No. 1055 
Without 
Wire Grip 





SINGLE CUP © 
SeriesNo. 1055B 


* WRITE FOR BULLETIN s-D * 









KRUEGER & HUDEPOHL 


Third and Vine Sts. + + - CINCINNATI, OHIO 


North Tonawanda, N. Y. 


agonal, in which seamless steel tubing for various specifi- 
cation points is offered by the manufacturer. Summerill 
Tubing Co., Bridgeport, Pa. 


CONDUIT FITTINGS FOR AIRCRAFT. Full 
technical-dimensional and material data regarding conduit, 
and conduit fittings for flexible and shielding types. In- 
cluded also are ferrules, nuts, couplings, lock nuts, adapters, 
elbows, etc., etc. Suggestions for conforming with various 
aircraft standards and integration of these components in 
standard drawings. American Metal Hose Branch 
of American Brass Co., Waterbury, Conn. 


PUMPING EQUIPMENT. = Concise descriptions, 
charts and diagrams of construction features, sizes and ca- 
pacities simplifies the choice of proper pumping equipment 
for specific needs. Pump types for every purpose, single 
and double suction, single and multi-stage, mixed and axial 
flow, combined units and special pumps to solve special 
problems. Recommended use for the ‘one package” pump 


unit. Allis-Chalmers Mfg. Co., Milwaukee, Wis. 


SAFETY SWITCHES AND ACCESSORIES. 
Comprehensive information on safety switches, panelboards, 
circuit breakers, etc. Complete specifications of each type 
shows typical application. Data on allowable increased hp. 
ratings, wiring for motors, number of conductors in conduit, 
simplified numerical cross-index and tables for the selection 
of proper switch for different sizes and types of motors. 
Federal Electric Products Co., Inc., 50 Paris St., 
Newark, N. J. 


LOW TEMPERATURE MELTING METAL. Ac- 
vantages, composition, working directions and data on the 
thermal shrinkage and growth of this metal. Specific speci- 
fication points outlined such as its use as a filler behind 
delicate parts to be machined or ground in profiling or du- 
plicating machines. Thus it prevents spring and distortion 
of the part during the machining operation. May also be 
specified for protection of wood core molds and patterns. 
Cerro De Pasco Copper Corp., 40 Wall St., New 
York, N. Y. 


ELECTROLYTIC CAPACITORS. Data arranged 
for design engineers concerning each type of electrolytic ca- 
pacitors. Section devoted to the following types of capaci- 
tors: wet electrolytic, dry electrolytic (with metal tubes as 
well as cardboard), round metal containers, round screw- 
base containers, and special metal types. 
construction and specification clear. 
ing Corp., Bayonne, N. J. 


Diagrams make 
Solar Manufactur- 


V-BELT DRIVES FOR WARTIME PROD- 
UCTS. Engineering data in simplified chart and table 
forms for quick selection of power transmission units. Spe- 
cial service factor tables make easy the determination of 
v-belt and sheave sizes and the desired nominal hp. rat- 
ings. Stock sizes, dimensions and construction details in- 
cluded in addition to specification points. Allis-Chal- 
mers Mfg. Co., Milwaukee, Wis. 


OPERATOR’S MANUAL. Care and operation of 


airless abrasive blast cleaning equipment to help increase 
metal cleaning production and decrease operating costs. 
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MULTI-BREAKER Ynits-with 


GRACE BIMETAL 
Tripping E is used . 


SQUARE D COMPANY, DETROIT, MICHIGAN 
In case of an overload or short circuit the Square D 
Multi-Breaker automatically opens the circuit—action 
is positive and dependable. This automatic action is 
the result of a thermal flexing of the bimetal tripping 
element engineered into every Multi-Breaker unit. 
Chace Thermostatic Bimetals are made in various types, 
sold in sheets, strips, forms and fabricated units. 


W. M. CHACE CoO. 





1608 Beard Avenue - - - Detroit Mich. 





FOR ACCURACY and SPEED 


Use a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 


AS 


Write for complete information — sending wire samples — no obligation. 


THE WIRE STRIPPER CO., 27% cit Ski: 























1,000-5,000 Watts. 

Prompt deliveries. 
Built to fit your needs. 

17 years specialized experience in 

manufacturing electrical generators oi 

all types. 

Send us your specifications and let us 

quote you. 


WIND POWER MFG. CO. 


Since 1925 Dept. A, Newton, fowa 
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GENERAL 
INDUSTRIES 


MOLDED PLASTICS 
008 








RODUCING FOR VICTORY is a tough 
Pp job, no matter what the material. Manufac- 
turers in war production have been turning more 
and more to molded plastics; for they are find- 
ing that molded plastics possess qualities that 
rival and often excel other materials for the 
purposes required, and can often be produced 
to effect savings of time and cost. General Indus- 
tries, with its large capacity, modern equipment 
and wealth of experience, is contributing in full 
measure to Victory production, and is making 
them fully effective by delivering “On Time.” 


CURLS tL UF 


Molded Plastics Division + Elyria, Ohio 


Chicago SD New York .. a ae eee Dd 
LOL mae ae a ee kd 
MA Lit F Le rae) 





















































OTIS Ip 


SINCE 1873 


® Your inquiries are solicited for all special shapes, sizes and 
designs. Send us your specifications and our proposal will be 
furnished promptly upon receipt of print, sketch, model or sample. 
® Best grade materials, skilled workmanship and technical ex- 
perience insures the high quality by which Thomas Porcelain 
has been known for 69 years. 

* Development work, if needed, is part of our service. Write us 
today—our superior plant facilities will save you time and money. 


THE R. THOMAS & SONS Co. 


LISBON, OHIO 
BOSTON 













NEW YORK e a CHICAGO 


Faster Fastenings 
for War Materiel! 


AUTOMATIC RIVETING WITH TUBULAR 
AND SPLIT RIVETS DOES THE 
JOB BETTER AND CHEAPER 


If your Problem is fastening metal to 
metcl, fabric to fabric, wood to wood, fam % 2 
on any combinaiion, you can do the job @ > 
better, quicker, and at lower cost with Wm } 
Chicago Single or Multiple Rivet Setters. s & i. 
SEND SAMPLE ASSEMBLY OR BLUE PRINT Bema 

Chicago manufacturers complete line of in- ” 

dustrial automatic Single and Multiple Rivet 


setters for tubular and split rivets. Also air- 
craft riveters for setting solid aircraft rivets. 












RIVET & MACHINE CO. 
9610 WEST JACKSON BOULEVARD 
BELLWOOD, ILLINOIS 





Specific instructions on keeping blast cleaning equipment jn 
good mechanical condition for maximum performance. Also 
electrical instructions, ventilation requirements, proper use 
of abrasive, all of applicable interest to users of this equi; 
ment. American Foundry Equipment Co., Mish- 
awaka, Ind. 





LIFT-TRUCK EQUIPMENT. Comprehensive anal- 
ysis on lift-truck equipment to aid the purchaser in deter- 
mining the most suitable unit for his particular problem 
Six complete sections, each giving thorough treatment to 
factors in its individual section and interpreting its role in 
the over-all performance picture. Sections cover: design, ; | 
frame construction, lifting and stacking mechanism, powe: 

plant and travel mechanism, operating and control mech- 

anism, servicing, and maintenance features. 


Co., 1226 E. 152 St., Cleveland, Ohio. 


Towmotor 


MARKING TOOLS AND MACHINES. Marking 

for machines, apparatus, equipment and devices and their 
various integrated components. Included are machines for 
difficult cold stamping of steel and alloy steel, for hot 
stamping of metals and other materials, for marking plain 
and insulated wire, and newly developed space and labor 
saving machines for war parts marking and piece number- 

ing. Acromark Corp., 9-13 Morrell St., Eliza- 
beth, N. J. 


ELECTRIC FURNACES FOR HEAT TREAT- 
ING. Pictorial description of selected group of furnaces 
for salt bath, box, pit, airdraw, conveyor, glass, laboratory 
and special heating problems. Kettles and ovens as well 
as laboratory equipment also covered. Details on the ver- 
tical recirculation furnace for salt or oil giving temperature 
range and evenness, construction features and heating ele- 
ments. Harold E. Trent Co., Leverington Ave. 
and Wilde St., Manayunk, Philadelphia, Pa. 


INSULATION SUPPORT. How to meet industry's 
need for a solderless insulation support terminal with speed 
and safety. Combines protection, light weight, maximum 
electrical and mechanical characteristics, quick one-crimp 
installation and visual inspection of every finished connec- 
tion. ‘Table shows wire sizes, maximum insulation diame- 
ter, dimensions in in., stud size and installation tools to 
meet specific wires. Aircraft-Marine Products, Inc., 


286 N. Broad St., Elizabeth, N. J. 


CENTRIFUGAL COOLANT PUMPS. Pumping 
units designed for long life and freedom from mechanical } 
trouble. Three types included: one for grinding operations 
and recommended for any coolant which may become con- 
taminated with abrasives; one for specification in all machin- 
ing operations with the exception of grinding; and one which 
is explosive-resisting and in keeping with large and heavy 
machine tools. Data included for each unit covering mo- 
tors, electrical characteristics, mountings and weights. Line 
drawings give dimensions and working order. Gilbert & 


Barker Mfg. Co., West Springfield, Mass. 


WET ABRASIVE BELT SURFACING. Describes 


a time saving method for outstanding production increases 
by use of abrasive belts on which the grits and joints are 
bonded with heat and moisture-resisting plastics, combined 
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KUX 


3930-44 W. HARRISON, ST. 
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MODERN CERAMIC AND PLASTIC 








MOLDING PLANTS CHOOSE 


Massive one piece cast 
steel main frames. 


Twenty sizes available in 
both single punch and 
rotary models. 


Tablet sizes up to 4” dia. 
Die fills up to 6”. Press- 
ures up to 150 tons de- 
pending on the model you 
select. 


Simplified punch, die and 
core pin mounting for 
quicker setups. 


Adjustments for fill and 
pressure are easily and ac- 
curately made. 





KUX TABLET PRESSES 





_ 4 


Single Punch-Toggle Type 


COMPLETE SIZE RANGE IN BOTH 
SINGLE PUNCH AND ROTARY MODELS 


Write Dept. E for Catalogue or to a:range for demonstration. 


ir |) A WARTIME 


DECAL USES 


Decals replace metal—save 
time, weight, cost. Send for 
list of amazing war uses. 
THE MEYERCORD CO. 
5323 W. Lake St., Chicago, Ill. 


MACHINE COMPANY 


CHICAGO, ILL. 


\ 


MEVERCORD 
aH 





NEW MULTIPLE 


CONNECTORS 


MODEL LU6 
for wires from 250,000 to 
500,000 c.m. 


MODEL LU4 
for wires from 0 to 350,000 
c.m, 


S!MPLE in design 
with ample contact 


area for sustained Please send details and new 


overloads. Make a 
neat installation of 
maximum efficiency. Firm Name 
No special tools re- 

quired . . . just use 

wrench or pliers. 


Pure copper of 


highest conduc- a 
tivity. LSCO COPPER TUBE & PRODUCTS, INC. 


1942 





32-page illustrated catalog. 


MARIEMONT, OHIO 





THERE MAY BE A BATTLESHIP 


IN YOUR PLANT 
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Believe it or not, there 


is a shortage of scrap metal in yards at the mills. 
The shortage is so serious that unless every pound 
of scrap is salvaged the steel mills may be forced 


to slow down. 
Such a thing must not happen here. 


The steel industry is faced with the necessity of 
digging up six million extra tons of scrap metal 
to complete the 1942 steel requirements of eighty- 
eight million tons. This extra scrap tonnage must 
come from plants, shops, garages, farms, and 


homes. It’s up to every loyal American to cooperate. 


Go over your plant carefully and dig up all the scrap 
metal you can find. Post notices on bulletin boards 
telling your employes about the scrap salvaging 
campaign. The mills need every pound of scrap 
they can get, and they need it NOW! — not next 


year. Don’t overlook any possibility—every pound 


counts. The urgency cannot be overemphasized. 


MEWPORT, KENTUCKY 


ima La eee ee ia 
THE GLOBE IRON ROOFING & CORRUGATING CO 














AMPERI ze 


VON A Ae A 


aS SS 


Features:— 


ee st ee ee ee a 
approx. 50% to 2%. 


YP es et | 
— not affected by 
altitude, ambient 
temperature, or 
UL h a a 


BATTERY VOLTAGE 


. Compact, light, and 
TS eT Tihs 
VOLTAGE OF 24V | WITH AMPERITE 
Now used by U.S. Army, BATTERY & CHARGER ; VOLTAGE VARIES 
Navy, and Air Corps. VARIES APPROX ! ONLY 


TT Te ee) 


MPANY = si ear New York, ! 





AUTOMATIC SPACING 
PRODUCES NEAT WORK 













DETAIL PRESS 
Model No. 40 


For Stamping details on name plates. Eliminates 
irregular and unsightly stamping on name plates, 
tags, etc. 


Available in 1/16”, 3/32”, 1/8”, 5/32” size 


characters. 


Dials contain all the letters and figures, diagonal line, 


and sign, dash, period. No experienced operator 
required. 


NUMBERALL STAMP & TOOL CO.., inc 


Huguenot Park, Staten Island, New York 












with modern machines capable of sustaining belt speeds as 
high as 6,000 surface feet per minute. Advantages and 
various specifications covered in detail. Porter-Cable 
Machine Co., Syracuse, N. Y. 


STEELS FOR VARIOUS SPECIFICATIONS. 
Technical sheets describing various grades of stainless steels 
as well as many grades of tool steels. Included are nitral- 
loy and the nitriding process, carbon tool steel, hot die steel 
and molybdenum vanadium high speed steel. Properties 
and physical test data on each compiled for easy under- 
standing. Also information on magnetic core materials in- 
cluding electrical sheets, coiled electrical steels and high 
permeability alloys and relay steels. Allegheny Lud- 
lum Steel Corp., Pittsburgh, Pa. 


FLUORESCENT LAMP BALLASTS. Wiring dia- 
grams, specifications and dimensions for lamp ballast for 
four 100 watt fluorescent lamps. Adaptable to industrial 
lighting products carrying high priority ratings. Operating 
limitations, frequency, ventilation, and vibration noise elimi- 
nation discussed with specification suggestions. Acme 


Electric & Mfg. Co., Cuba, N. Y. 


AUTOMATIC-HYDRAULIC VISE. To speed 
production without increase of man power, this vise is de- 
scribed as to operation, adaptation, operators, construction, 
and specifications. Entirely foot-controlled it gives any 
holding grip from contact to more than 10,000 |b. Foot 
pressure moves the rear jaw forward %4¢ in. at a time until 


required grip is obtained. Studebaker Machine Co., 
Chicago, Ill. 


FLOAT CONTROLS. Application, electrical specif- 
cations, features, etc., on two types of float controls for open 
tank operation and sump operation. The double pole float 
control for open tank operation may be converted to sump 
operation simply by changing pivot position of operating 
arm loop. In the same way the double pole float for sump 
operation may be converted to open tank operation. Di- 
mensional drawings show working order and mounting. 


Penn Electric Switch Co., Goshen, Ind. 


INSULATING VARNISHES. Comprehensive sum- 
mary of a new and original line of insulating varnishes 
basically designed for different applications. Special fea- 
tures are covered as well as data on each of several types 
for varying specification. General directions for use and 
results of tests for elasticity and heat endurance, resistance 
to oil, water and sea water, atmospheric conditions and 
various electrical conditions covered to enable the designer 
to determine the specific type best suited for specification 
within his product. William Zinsser & Co., 516 W. 
59th St., New York, N. Y. 


HYDROGENATED ROSIN. Chemical and physical 
properties set forth as well as major properties discussed 
with certain solvents and plasticizers cited. Graphs indi- 
cate the rate of oxygen absorption as compared with the rate 
for gum rosin and wood resin and indication of the oxygen 
demand of regular rosin compared with this new product. 
Misability characteristics with typical organic solids and 
compatibility of waxes are listed in tables. Included is a 
discussion on its use in adhesives, rubber compounding, 
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steels 
= ARE DISCARDED 
e stee 
= FOR THE DURATION 
under- 
als in- 
1 high In normal times Electrical Testing Laboratories, Inc., does not render a consulting 
Lud- service for a competitor in an industry. In order to preserve an impartial position, 
it acts in a consulting capacity only for a major part of a whole industry. 
g dia- In time of war, however, ETL acts as a consultant in the development of war- 
- for needed equipment. 
ustrial 
rating In this time of war there are no competitors in America. We are all cooperators. 
cee 3 ETL will not allow peace-time restrictions of its making to stand in the way of any 
— cooperation that it can render in furthering the prosecution of the war. 
speed ELECTRICAL TESTING LABORATORIES, INC 
is de- 2 East End Avenue at 79th Street, 
oe KNOW BY TEST New York, N. Y. 
Foot 
e until 
> Co., 
specifi- 
\ 
yr open 
le float \ : 
») sump 9 
— It’s Made From | DWD Ww ; 
¢ sump ROUND OR 4px FOR WAR PRODUCTION: 
Di- 
ain FLAT WIRE 'DAVIS-MADE SOLENOIDS - COILS 
| COIL ASSEMBLIES - TRANSFORMERS 
Cuyahoga Spring Co. || The call on Production is ever more insistent for speed. 
> sum- can make it, including | Davis plants are set up and in action for the most urgent 
rr welded, pointed or | | demands in electrical windings for all purposes. 
al fea- — or ony RIGHT to your specifications 
| types for desctelies folder. and RIGHT ON TIME! 
se and Come to us for practically any type 
istance of Solenoid, Coil, Transformer, or 
anil EXTENSION SPRINGS SNAP CLIPS — — Davis standards, 
esigner eae. © — acke y 30 years experience, 
 atiliaen So bo pp CSealtemtnd mean that you will get what you 
6W. © want and without delay. 
\ ee 2 Davis Plants 
Added Facilities 
. are geared to put 
hysical your work on the 
scussed line at once. Use 
s indi- = -— . our Engineering 
TORSION SPRINGS 4 Service on your 
he rate Davis-Made Solenoid. problems. Ask for 
oxygen THE CUYAHOGA AC & DC Types, any catalog. Call, write, 
roduct is voltage. or wire. 
q SPRING COMPANY ~ 
arte 10270 BEREA ROAD oe BDEAN W.DAVIS & CO.,INC. 
oe CLEVELAND, OHIO | m547 W. FULTON ST. CHICAGO, ILL. 
inding, COILS FOR EVERY ELECTRICAL PURPOSE 
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NAME THE COUNTRY’S GREATEST 
FOOTBALL COACH! 


@ What a question . . . and what, you 
ask, has football to do with springs? 


Just this. Great coaches are those 
who best adapt the material available 
to the changing rules of the game. So, 
if through trial and error you have 
determined the characteristics of a 
spring which seems exactly suited to 
your requirements, don’t freeze the 
design into a final blue print. Let 
the head coach—your spring maker 
check it over first. 





Chances are you will save time, money 
and temper. 


Write, wire or better still... 
phone us! 


AMERICAN SPRING 
OF HOLLY INC., HOLLY, MICHIGAN 








aTomic- 
WELDING 


Here is atomic-hydrogen arc welding at its best. 
Cleveland Tungsten’s patented NON-BEND feature 
assures you of expected, uniform results, es- 
pecially with small rods, such as 1/16” diameter 
used on small machines. You get intense con- 
centration of heat: a strong, non-porous, ductile, 
smooth deposit, clean and scale-less: a weld of 
identical metal machinable to invisibility and 
capable of feather-edging: minimum oxidization 
and freedom from magnetic blowing effects; 
ability to move the arc instantly at will: ad- 
justability of arc from 1/16” to 1’; flexibility 
and ease of operation. 


Ask for our 12-page bulletin 


CLEVELAND TUNGSTEN, INC. 


10200 MEECH AVE. a CLEVELAND, OHIO 





resin manufacture, rubber reclaiming, the electrical industry, 
paper size, paper converting, greases and lubricants, etc., 
etc. Hercules Powder Co., Wilmington, Del. 


HEAT TRANSFER THROUGH METALS. How 
to determine overall heat transfer rates, the various factors 
influencing heat transfer through metallic walls, and the 
thermal conductivities of metals and alloys commonly used 
in the construction of process equipment. Shown are several 
types of equipment which are characteristic of process units 
that depend on the transfer of heat through metallic walls 
for normal operation. International Nickel Co., Inc., 


67 Wall St., New York, N. Y. 


INSULATION BREAKDOWN TESTERS. Con- 
cise facts on industrial ac. breakdown test sets that afford 
a convenient, compact and accurate means of testing for 
insulation breakdowns. Operating features and character- 
istics given for two types with table of high voltage output 
and short circuit current. Industrial Transformer 


Corp., 2540 Belmont Ave., New York, N. Y. 


BEARING LUBRICATION. A guide to better bear- 
ing lubrication including designs, formulae and_ graphs 
which simplify the text. Functions of lubrication, oil lub- 
rication, recommended viscosities, oil supply systems, oil 
bath, circulating systems, spray or mist lubrication, wick 
feed, oil with compressed air, grease lubrication and how 
to grease, grease standards, operating condition, etc., etc., 
covered to meet the need for successful performance. SKF 
Industries, Inc., Front St. & Erie Ave., Phila- 
delphia, Pa. 


MOTOR FITNESS MANUAL. Comprehensive and 
informative discussion of how to get the most service out 
of old and new motors, “‘switching’’ motors from one job 
to another, and equipping old machines with new motors. 
Selection and application of motors, various types of motor 
enclosures, secondary ratings of standard integral-hp. mo- 
tors, full load currents, etc., explained as well as informa- 
tion on how to save critical motor materials. Included are 
WPB recommendations and information on the use of 


load-time-temperature charts. General Electric Co., 
Schenectady, N. Y. 


FRACTIONAL HP. MOTORS. Data on power 
drives for space heaters, unit heaters, fans, fuel pumps, air 
conditioning, blowers, centrifugal pumps and power pump 
devices. Specifications given for various types. F. A. 
Smith Mfg. Co., Inc., 101 Davis St., Rochester, 
es 


SPEED INDICATOR. Pertinent facts on a chrono- 
metric tachometer including how it operates, advantages, 
accessories and engineering specifications. Herman H. 


Sticht Co., Inc., 27 Park Pl., New York, N. Y. 


CONTROL STATION SWITCH. Facts on the con- 
struction and working principle of a heavy duty unit for 
integration within the product design. Mechanical action 
of the switch described with dimensional drawings to sim- 
plify specification points. Types and combinations of as- 
semblies also included. National Acme Co., Cleve- 


land, Ohio. 
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WE CAN'T ALL 
have the privi- 
lege of lining 
up an enemy 
airport in the 
cross-hairs of 
a bomb-sight 
and jerking the 
release 



























omy a COMPARAIIVE FEW 


of us will feel 
NI Lee ee a4 the exvuitotion of 
seeing an enemy 
raider through 
a periscope, 
watching it dis- 


AC & DC KATOLIGHT GENERATORS| = cppeer as an 


Pulp Products Department 


230 Park Avenue. New York.N.Y. 35 €. Wacker Drive. Chicago. Hl. 


American tor- 
pedo goes home 


Manufacturers of acomplet 
revolving armature generators 
sizes 350 through 15, 

60 cycies. Seli-excited a 
arately excited models, 1800 a 
1200 r.p.m, 


Available for all standard t 
ages such as 110. 220 singie 
phase, 2 or 3 wire, tnree pha 
three phase four wire. Fiequ 

25, 30 and 50 cycles 


Voltage reguiation at 
between no load i 
with 3 speed change 


Also D.C generators. freque 
changers, rotary converters 


Kato Engineering Co. 
62 Elim Street, Mankato 
Minnesota, U.S.A. 


; SS Millions of us must be content with doing the 
unspectacular. Millions of us must remember that 
for every stick of bombs released, for every tor- 
pedo a U.S. ship drives into its target, literally 
: at Py ae! hundreds of our humble, unspectacular jobs had 
Me AY sess 


to be done...and done right...and done on time. 
Millions of us must remember, every minute of 


. : : r f ; there is no uni job... 
Efficient Protection requires every hour of every day, that i unimportant job...that 
we will win this war at our desks, at our machines, with our picks 


L 7 T T EB L F U Ss E Ss and shovels...by doing our own jobs better than ever before! 





for the Dependability of Littelfuse Locked Cap As- y Bea _ ay JOHN A. ROEBLING'S SONS COMPANY 

sembly—Littelfuse vibration-resistant twist of elements ; 

at 90°—Littelfuse "Gooseneck" solving heat problems. i ‘i a —sTRENTON, NEW JERSEY * Branches and Warehouses in Principal Cities 
LITTELFUSE CATALOG 

shows Littelfuses high and low voltage, clips, mountings, Finger-operated Ay 

etc. Types and sizes for every need. fuse extractor post. | 





LITTELFUSE INC. 


4753 RAVENSWOOD AVE. CHICAGO, ILL. UT 





NOVEMBER 1942 169 





UIDE TO BUYING 


* MATERIALS - METALS - ELECTRICAL & MECHANICAL PARTS - EQUIPMENT - FINISHES 










Corrected monthly, therefore always up-to-date, this index represents over 7000 product components and services 


as offered readers by ELECTRICAL MANUFACTURING advertisers. 


Every effort is made to maintain the accuracy and completeness of this regular feature but the publisher assumes 
no responsibility for the listings or the absence of any under the different classifications. 


Also use Advertisers’ Index just preceding back cover to refer to advertisements for further data. 


If the reader 


is then unable to find what he seeks, the suggestion is made that he write, telegraph or telephone the Director of Reader 


Service, ELECTRICAL MANUFACTURING, and enlist his aid. 





AIRCRAFT ELECTRICAL EQUIPMENT. 
See Specific Component Headings. 


ALLOYS, Aluminum 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa. 


ALLOYS, Bronze and Copper 

American Brass Co., Waterbury, Conn. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
. ¥ 


Bunting Brass & Bronze Co., Toledo, O. 

Johnson Bronze Co., 570 S. Mill, Neweastle, Pa. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. ¥ 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, 
N. Y¥. ‘‘Cerromatrix,’’ ‘‘Cerrobend.’’ 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, Midland, 
*"‘Dowmetal.”’ 


ALLOYS, Nickel 

Carpenter Steel Co., The, Reading, Pa. 

Driver-Harris Co., Harrison, N. J. 

Hoskin Mfg. Co., Detroit, Mich. 

International Nickel Co., Inc., 67 Wall, New York, N. Y. 
**Monel.”’ 

Revere Copper & Brass, Inc., 
1 Y¥ 


Mich. 


230 Park Ave., New York, 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


ALLOYS, Resistance 


Driver Co., Wilbur B., Newark, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Jelliff Mfg. Corp., C. O., 10 Pequot Ave., Seuthport, 
Conn. 

ALLOYS, Zinc 

New Jersey Zinc Co., 160 Front, New York, N. Y. 
“Horse Head Special.’’ 


THE 


NORLIPP 


COMPANY 


Engineers... . 


62k Manufacturers 


Sub-contract facilities 
for die castings and 
metal stampings... . 


556 W. Congress St. Chicago, Ill. 


VETO), 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The expericnce of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


3450 So. 52nd Avenue, Nad eb 












ALUMINUM 


Aluminum Co. of America, Gulf Bldg., 
AMMETERS, See Instruments. 
ANODES, Nickel, Brass and Copper 


American Brass Co., Waterbury, Conn 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. Y¥ 


Pittsburgh, Pa. 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ASBESTOS PAPER. Paper, 


BALANCING MACHINES. 
Balancing. 

BATTERIES, Rechargeable 

Koehler Mfg. Co., Marlboro, Mass. 

BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn. 

Corning Glass Works, Corning, N. Y. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
““Lavolain.”’ 

Steward Mfg. Ce, D. M., 


BEARINGS, Ball 


See Asbestos. 


See Machines, 


Chattanooga, Tern. 


and Roller 


McGill Mfg. Co., Inc., Valparaiso, Ind. 

Miniature Precision Bearings, Keene, N. H. (Minia- 
ture Ball and Pivot.) 

Norma-Hoffman Bearings Corp., Stamford, Conn., ‘‘Car- 
tridge.”’ 

§ K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa 

Timken Roller Bearing Co., Canton, Ohio 

Torrington Co., The, 56 Field, Torrington, Conn. 
BEARINGS, Needle 

McGill Mfg. Co., Inc., Valparaiso, Ind 

Torrington Co., The, 56 Field, Torrington, Conn. 
BEARINGS & BUSHINGS, Bronze 

Bunting Brass & Bronze Co., Toledo, O 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 


Keystone Carbon Co., St. Marys, Pa. 
Phosphor Bronze Smelting Co., 2212 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 


Washington Ave., 


Bunting Brass & Bronze Co., Toledo, O. 

yeneral Electric Co., Plastics Dept., Section E-6, 1 
Plastics Ave., Pittsfield, Mass. 

Johnson Bronze Co., 570 S. Mill, Newcastle, Pa. 


Morganite Brush Co., 
City, New York. 
Richardson Co., Melrose Park (Chicago), III. 


BEARINGS & BUSHINGS, Non-Metallic 


Inc., 3304 48th Ave., Long Island 


Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

General Electric Co Plastics Dept., Section E-7, 1 
Plastics Ave., Pittsfield, Mass. 

Mica Insular Co., Dept. 21, 196 Varick, New York, 
N. Y. ‘‘Lamicoid.”’ 

National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ill. 


Synthane Corp., Oaks, Pa. 


Thomas & Sons Co., The R., Lisbon, O. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


Wilmington Fibre Specialty Co., Wilmington, Del. 


BIMETALS. See Metals, Thermostatic. 
BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOCKS, Pillow 


Norma-Hoffman Bearings Corp., Stamford, Conn. 

S.K.F. Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. “Rubber Flex.”’ 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 
BLOCKS, Terminal 

American Radio Hardware Co., 476 Broadway, New 
—_—, . &. 

Arrow Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Square D Co., 4041 N. Richards, Milwaukee, Wis. 
BLOWER WHEELS. See Wheels, Blower 


and Fan. 
BLOWERS, Armature 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 
BLUE PRINTING MACHINES. See Ma- 


chines, Printmaking. 





BOBBINS & SPOOLS, Coil. 
Paper. 


BOLTS, NUTS AND SCREWS, Machine 

American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, I. 

Chandler Products Corp., Cleveland, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Elastic Stop Nut Corp., 2334 Vauxhall Road, Unies, 
x. 2 


See Tubes, 


Harper Co., H. M., The, 2609 Fletcher, 
International Screw Co., Detroit, Mich. 
Lamson & Sessions Co., Cleveland, Ohio. 
National Screw & Mfg. Co., Cleveland, 
New England Screw Co., Keene, N. H. 
Ohio Nut & Bolt Co., 612 Front, Berea, O. 
Parker Co., Charles, The, Meriden, Conn. 
Parker-Kalon Corp., 198 Varick, New York, N. ¥ 
Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, Ill. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, 0O. 

Russell. Burdsall & Ward Bolt & Nut Co., Port Chestee, 
mx Ue 


Chicago, TM. 


Ohio. 


Ryerson & Son, Inc., Jos. T., Chieago, Ill. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, I. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


Southington Hardware Mfg. Co., The, Southington, Cone. 
Whitney Screw Corp., Nashua, N. H. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chieago, Ill. 
Chandler Products Company, Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass. 


Corbin Screw Corporation, New Britain, Conn. 
International Screw Co., Detroit, Mich. 
Lamson & Sessions Co., Cleveland, Ohio. 
National Screw & Mfg. Co., Cleveland, Ohio. 
New England Screw Co., Keene, N. H. 
Parker Co., Charles, The, Meriden, Conn. 


Parker-Kalon Corporation, 198 Varick, New York, N. ¥. 
Pawtucket Screw Co., Pawtucket, R. I. 


Pheoll Manufacturing Company, Chicago, III. 
Progressive Mfg. Co., Torrington, Conn. 
Republic Steel Corp., Cleveland, Ohio. 


Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 
N. ¥ 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Til. 
Southington Hardware Mfg. Co., The, Southington, Conn. 
Whitney Screw Corp., Nashua, N. H. 


BRANDING 

Markem Machine Co., 42 Emerald St., Keene, N. H. 
Rogan Brothers, 2001 S. Michigan Ave., Chicago, I. 
(for plastics). 


BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 

Bristol Brass Corp., Bristol, Conn. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Ya. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
nN, S 


Western. Cartridge Co. (Brass Mill Div.), East Altos, 
Til. 


BRIDGES, Resistance. See Instruments. 


BRONZE BARS, Solid and Cored 

Bunting Brass & Bronze Co., Toledo, Ohio. 

Johnson Bronze Co., 570 S. Mill, Neweastle, Pa. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BRONZE SHEETS. 
Copper. 


BRUSH SEATERS. 
tator Brush. 


BRUSHES, Commutator 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cieero, 
Til. 

General Electric Co., Schenectady, N. Y. 

Keystone Carbon Co., Inc., St. Marys, Pa. ‘‘Equaload.”* 

Morganite Brush Co., Inc., 3304 48th Ave., Long Island 
City, N. Y. 

Pure Carbon Co., 1909 Nobrac, St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Drill & Jig 
Acme Industrial Co., 207 N. Laflin, 


See Brass, Bronze and 


See Seaters, Commu- 


Chicago, Il. 
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VITAL PRODUCTS 


% War production in your plant 
requires many parts which you can 
get at Central Screw Company... 
and get them as scheduled. Small 
upset parts, standard and special 
screws, nuts and bolts, threaded 
wires, rods and studs for every war 
production need. 


WRITE TO CENTRAL today. 
State your requirements. Enclose 
blueprint or sketch if possible. Get 
prices, delivery dates and qualified. 
engineering advice. Every inquiry 
promptly answered. 


CENTRAL SCREW COMPANY ‘cist: tino: 


The Symbol of PRECISION 


ACME 


Drill Jig Bushings 
Dowel Pins 


Liner Pins and 
Bushings 


End Cutting Reamers 
Up to %” 


Cylindrical Lapped 
Fits 

Flat Lapping for 
Seals and Disc 


Valves 


Optical Flats 
(Glass and Steel) 


Monochromatic 
Light Source 


DRILL JIG BUSHINGS 


= 
Other Hardened and Ground Parts! 


% If you need drill jig bushings to 
fulfill your government contract 
work, you'll find that Acme carries 
not only A.S.A. (American Standards 
Ass’n.) bushings, but a complete 
second line as well, the Acme 
Standard. This can save much time 
by enabling you to obtain bushings 
from stock that might otherwise re- 
quire special manufacture. 


The list at left offers some idea of 
parts and services obtainable from 
Acme’s precision facilities. On special 
items, your blueprint in our hands 
will bring specific recommendations. 


Acme Advice Is Yours for the Asking 


ACME INDUSTRIAL CO. 


Makers of Standardized Jig and Fixture Bushings 


ac} 207 N. Laflin St. MONroe 4122. Chicago, lil. 
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VITAL PARTS FOR 





Prompt Shipment from 10 Strategically-Located 


Steel-Service Plants...Principal products include—Alloy 
Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops 
and Bands, Beams and Heavy Structurals, Channels, Angles, 
Tees and Zees, Plates, Sheets, Cold Finished Shafting and 
Screw Stock, Strip Steel, Flat Wire, Boiler Tubes and Fit- 
tings, Mechanical Tubing, Rivets, Bolts, Nuts, Washers, 
etc. Write for Stock List. Joseph T. Ryerson & Son, Inc. 
Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 
Cincinnati, Cleveland, Boston, Philadelphia, Jersey City. 


















WhaetHer you are inter- 7 
ested in Industrial Rectifiers” 
from | volt to 250,000 volts # 
and from | Ma. to 2,500 
Amps... 


Or in small transformers 
in our Ultra-Compact, Ouncer 
or Sub-Ouncer types (our 
smallest units weigh only one- 
third ounce... 


Or high power transform. | 
er equipment for a 500 Kw. | 
transmitter ... 


Or an industrial applica- @ 
tion ora special Varitran or 
Voltage Regulator to suit @ 
specific requirement . . . 


May we assist you 
in your problem 2 
A note to our Engineering Division 


will bring a quick response with details | 
on units to your requirements. 






EXPORT DIVISION: 100 VARICK STREET NEW YORK, N.Y. CABLES: * 













BUSHINGS, Non-Metallic. Bearings 
& Bushings, Non-Metallic; Ceramics. 

CABINETS & BOXES, Stamped, Metal 

Par Metal Products Corp., 3262 49th, Long Island City, 


See 























































































N. ¥ 

CABLE, Armored 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥ 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 

CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
. a 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Elec Co., Schenectady, N z: *“*‘Glyptal,”’ 
Versatol.’ 

General Elec. Co., Appliance & Merchandise Dept., 
sridgeport, Conn 


STE Ts) Oe ee ae 


TUNGSTEN 
CONTACTS 


Pure tungsten contacts manufactured to 
your blueprirt soecifications. 

Interested manufacturers can obtain samples 
for testing. 

When inquiring, send sketch or blueprint 
showing all essential dimensions. 


GENERAL TUNGSTEN 


MANUFACTURING CO.. INC. 
500— 23rd ST., UNION CITY, N. J. 


MAGNETIC VALVES 


to control electrically the a 
flow of 


Air—Gas—Oil—Brine 
Hot or Cold Water, etc. 
Send for Catalog 


MAGNATROL 
VALVE CORP. <4 


56 Beekman St. 
NEW YORK, N.Y. 


» 
METROLOY COMPANY, INC. 


57 EAST ALPINE ST, NEWARK, N. J 











Rockbestos 


Roebling’s 


Products Corp., 781 Nicoll, New Haven 
Sons Co., John A., Trenton, N. J 


CABLE, Microphone, Speaker & Battery 


Conr 





American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 

aro 

Belden Mfg. Co., 4 W. Van Bureu, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Electric Auto-Lite Co., The, Wire Div., Port Huron, 


Mich 
Holyoke Wire & Cable Corp., 710 Main, 
Roebling’s Sons Co., John A., 
CABLE, Thermostat 
Anaconda Wire & Cable Co., 25 


Holyoke, Mass. 
Trenton, N. J. 


Broadway, New York, 


N. ¥ 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 
Rockbestos Products Corp., 781 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J. 
CABLE, Varnished Fabric 
Anaconda Wire & Cable Co., 25 Broadway, New York, 


Be Es 


General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 
Roebling’s Sons Co., John A., renton, N. J. 


CADMIUM PLATING 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 
CAPACITORS. See Condensers. 


CASTINGS, Aluminum 
Aluminum Co. of America, Gulf Bldg., 


CASTINGS, Die 
Aluminum Co. of America, Gulf Bldg., 


Pittsburgh, Pa. 


Pittsburgh, Pa. 


American Brass Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘‘Dowmetal.”’ (Magnesium Alloy.) 

Norlipp Co., The, 556 W. Congress, Chicago, III. 

CASTINGS, Iron and Steel 

Saginaw Malleable Iron Div., General Motors Corp., 
Saginaw, Mich. 

CASTINGS, Magnesium Alloy 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘‘Dowmetal.”’ 

CASTINGS, Nickel and Nickel-Alloy 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, New York, 
mm = **Monel.’’ 

CASTINGS, Phosphor Bronze 

Bunting Brass & Bronze Co., Toledo, O. 

Johnson Bronze Co., 570 S. Mill, Newcastle, Pa 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 

CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
n 


CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, 

Louthar Mfg ce East 


Tenn 
Liverpool, O. “*Elemite.’”’ 


Steatite 


Square D Co., Peru, Ind. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 

Steward Mfg. Co., D. M., Chattanooga, Tenn 

Thomas & Sons Co R Lisbon, O 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
**Prestite.’ 

CHAIN, Bead 

The Bead Chain Mfg. Co., Bridgeport, Conn 

CHOKES. See Transformers. 


CIRCUIT BREAKERS 

Adam Elec. Ce Frank, 3650 
Mo 

Arrow-Hart & Hegeman 
Div Hartford, Conn 

Chase-Shawmut Co The 


Windsor Pl., St. Louis, 


Elec. Ce Industrial Control 


Newburyport, Mass 


General Elec. Co., Schenectady, N. Y. 

General Ele Co., Appliance & Merchandise Dept., 
tridgeport, Conn 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 
Re-Cirk-It.”’ 

Littelfuse In 4753 Ravenwood Ave., Chicago, Ill 

Square D Co., 6060 Rivard, Detroit, Mich 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 

CLEANING COMPOUNDS. See Com- 
pounds, Cleaning. 

CLIPS AND MOUNTINGS, Fuse 

Chase-Shawmut Co., The, Newburyport, Mass. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio. 

Dante Ele Mfg. Co., Bantam, Conn. 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Isco Copper Tube & Products, Inc., Station ‘‘M’’ 


Cincinnati (Mariemont) O 


Jefferson Electric Co., Bellwood, Tl 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 
Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, II] 


Patton MacGuyer Co., 17 Virginia Ave., Providence, R. I 


Sherman Mfg. Co., H. B., Battle Creek, Mich 

CLOTH, Insulating 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
“‘Turbo.”’ 

Endurette Corp. of America, Cliffwood, N. J 

General Electrie Co., Section M-622-12. Appliance and 
Merchandising Dept Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il Vartex Varslot 

Irvington Varnish & Insulating Co., Irvington, N. J 


Mica Insulator Co Dept. 21, 196 Varick, New York, 


ae Armatite,’’ ‘‘Empire.’’ 
N. J. Wood Finishing Co., Woodbridge, N. J 
Owens-Corning Fiberglas Corp., Toledo, O. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 











CLOTH, Tracing. 

Materials. ; 
CLUTCHES E 
Hilliard Corp., Dept. E-5, 106 W. Fourth, Elmira, N 
COIL (Coils) 


See Wrafting 


00 


re 


Armature and Field. See Coils. Ps 
Bobbins. See Tubes, Paper. 4 
Driers and Impregnators. See Ovens, Industrial ‘ 
Electromagnets. See Coils. 
Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils. 
Resistance. See Units and Elements. 
Spools. See Tubes, Paper. 
Winders and Spreaders. See Winding Machines, Col ; 
COILS 
Acme Wire Co., New Haven, Conn. ; 
— Wire & Cable Co., 25 Broadway, New York 
N. ¥Y 
Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohi 
Dano Elec. Co., 93 Main, Winsted, Conn. 
Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago 
Til. 
Doyle, Inc., James W., 2734 North Pulaski Road, Chi 
cago, Ill , 
Electric Auto-Lite Co., The, Wire Div., Port Huron . 
Mich bs, 
Electro Units Supply Co., 4203 Fullerton Ave., Chicag y 
Ill. S 
General Elec. Co., Schenectady, N. Y. ri 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, iF 
Mass. 
Nothelfer Winding Laboratories, 110 Albermarle Ave., 
Trenton, N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Smith Mfg. Co., Nathan R., 105 Pasadena Ave., 8 
Pasadena, Cal. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
COIL WINDING MACHINES. See Winding ' 
Machines, Coil. 
COLLETS 


Precision Collet Co., 265 Canal, New York, N. Y. 
COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 
Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 


Syca- 


General Elec. Co., Schenectady, N. Y. 

Industrial Condenser Corp., 1725 W. North Ave., Chi- 
eago, Ill. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Sprague Specialties Co., North Adams, Mass. 


Westinghouse Elec. & Mfg. Co., 
CONDENSERS, Fixed 


East Pittsburgh, Pa 


Aerovox Corp., New Bedford, Mass. 
General Elec. Co., Schenectady, N. Y. 


Industrial Condenser Corp., 1725 W. North Ave., Chicag« 


Il. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 
Solar Mfg. Corp., Bayonne, N. J. 

Sprague Specialties Co., North Adams, Mass 


Westinghouse Elec. & Mfg. Co., 
CONDENSERS, Variable 


East Pittsburgh, Pa 


Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

CONNECTORS, Solderless 

Aircraft-Marine Products, Inc., 286 N. Broad, Eliza- 
beth, N. J. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
ne 

Ideal Commutator & Dresser Co., 1008 Park Ave. 


Sycamore, Il. 
Square D Co., 6060 Rivard, 
Waterbury Button Co., The, 


CONNECTORS, Wire 

Adam Elec. Co., Frank, 3650 Windsor PIl., St. 
Mo 

Aircraft-Marine 
beth, N. J. 

Anaconda Wire & Cable Co., 25 Broadway, New York 
oe 

Cuyah 


Detroit, Mich. 
Waterbury, Conn. 


Louis, 


Products, Inc., 286 N. Broad, Eliza- 





Spring Co., 10322 Berea Rd., Cleveland, Ohio 


Dante lee. Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-922-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ilsco Copper Tube Products, Inc. Station ‘‘M’’, Cin- 
cinnati (Mariemont), O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 


Krueger & Hudepohl, Third & Vine, 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACTS, Carbon and Graphite 


Cincinnati, O 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Tl 

Morganite Brush Co., Inc., 3304 48th Ave., Long Island 
City, N. = 

CONTACTS, Metallic 
Molybdenum, Platinum. Silver, Tungsten, Special 
Alloys 

Baker & Co., Inc., 113 Astor, Newark, N. J. 


Brainin Co., C. S., 20 VanDam, New York. N. Y. 

Callite Tungsten Corp., 547-39th, Union City, N. J. 

Cleveland Tungsten, Inc., 10200 Meech Ave., Cleveland, 
oO 

Fansteel Metallurgical Corp., North Chicago, Il. 

General Plate Div. of Metals and Controls. Corp., 34 
Forest, Attleboro, Mass. 


General Tungsten Mfg. Co., 502 23rd, Union City, N. J 


Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 
(21), Pa. ‘‘Gibsiloy.’’ 
Keystone Carbon Co., St. Marys, Pa. 
Makepeace Co., D. E., Attleboro, Mass. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Metroloy Co., Inc., 57 E. Alpine, Newark, N. J 
Wilson Co., The H. A., 105 Chestnut, Newark, N. J. 
CONTROLLERS, Motor 
(See also Rheostats, Motor Control.) 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, Conn. 
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MARKING 
TOOLS 


SAVE 
CRITICAL 
MATERIALS 


Instead of using scarce 
metals for tags, name- 
plates, etc., mark materi- 
als, parts, and products 
with IDEAL Marking 


Tools. 


DEAL 
ELECTRIC ELECTRIC MARKER 
ETCHERS Permanently marks all materials; 


glass, metals, ceramics, etc. 





















Permanently mark iron, 

steel and their alloys; Prevent delays—Avoid con- 
everythingfromsmalltools fusion from use of wrong types and 
and parts to large castings. sizes. Eliminate danger of theft or 
Five sizes. loss of vital tools, dies, parts. 


MOST COMPLETE LINE ON THE MARKET 


Write for Detailed Literature FREE 
IDEAL COMMUTATOR DRESSER COMPANY 


1008 PARK AVENUE SYCAMORE, ILLINOIS 
Sales Offices in All Principal Cities 
In Canada: Irving Smith, Ltd., Montreal, Quebec 
















When Made from the best 
of materials — care- 

It’s fully designed — gi 
accurately sized — 
Sherman Fuse Clips 


are an unusually ser- 
viceable and _  satis- 


factory line. Ferrule 


types are made of Knife Blade Types 
special Bronze. 
Knifeblade types are = ~ 


heavy, special temper 


spring copper. Write 


| Specify spcitenine. 


H. B. Sherman Mfg. Co. 
Sherman Battle Creek, sds -” Las 


Retainer Retainer 
vou can GET | Afi 
There is no restriction on electri- 


cal porcelain. We can produce 
it quickly for parts made to your 
specifications — all you need! 


Par r, Ww 7 FOR NEW ELUSTEATED FOLDER 


















picturing 

many 

nnrcri application 
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For Aircraft—Marine Services—Ordnance—All 
uses where temperature and climatic conditions cause 
condensation, moisture, CORROSION in electric coils. 


CELLULOSE ACETATE PROTECTION 


Cellulose Acetate is now made integral with Bobbin construc- 
tion. Result: electric coils practically CORROSION-PROOF. 


SPACING TUBE WITH 
LAMINATED WINDING 
OF CELLULOSE ACETATE 


ars nn 
r weet) este ae 
a CELLULOSE 
FISH PAPER ACETATE 
CORE 





Greater Strength 
Lighter Weight 
More Winding Area 
and SUPER-INSULATION 


to the lightest bobbin-type coils 
made—with most winding space, 
with strength and insulation for 
severest duty, Precision now adds 
utmost corrosion protection, 
rounding out the perfect bobbin 
coil form. 
SEND FOR SAMPLES 
TO YOUR 
SPECIFICATIONS 

Advise us of your problems, and 
let us help you speed up your war 
production with assurance of most 
satisfactory performance. Write. 


Manufacturers of Dielectric Paper Tubes 
— Round — Square — Rectangular. 


FANTOM TO LEFT: 


Core of spiral-wound 
dielectric fish-paper is 
overwound, air-tight, with 
laminated spacing tube of 
Cellulose Acetate. Fibre- 
flanges are vulcanized 
with Cellulose Acetate. 
Joinings are brushed with 
same material. Corrosion 
effectually barred! 


ee 





RUUJND 





“RECTANGULAR 


PORCELAIN 
PRECISION PAPER TUBE COMPANY 
2725 Cory Ave. Akron, Ohio 


NOVEMBER 1942 
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Chase-Shawmut Co., The, Newburyport, Mass 


Dunn, Inc Struthers, 1321 Cherry, Philadelphia, Pa 
Eagle Signal Corp., Moline, IIl. 
Electron Equipment Corp., Palm Springs, Cal 


Furnas Elec. Co., 300 McKee, Batavia (Drum). 
General Electric Ce Schenectady, N . 


Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 


Square D Company, 4041 N. Richards, Milwaukee, Wis 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

CONTROLS, Electronic 

Electron Equipment Corp., Palm Springs, Cal 

Emby Products Co., Inc., 1800 W. Pico Blvd., Los 
Angeles, Cal. 

General Elec. Co., Schenectady, N. Y 

Instrument Specialties Co., Inc., Little Falls, N. J 
Photoswitch, Inc., 21 Chestnut, Cambridge, Mass 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Ele & Mf Co East Pittsburgh, Pa. 
Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. 


CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature; 
Allen-Bradley Co., 1309 S. First, Milwaukee 


Thermostats. ) 
Wis. 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Il. 

Fenwal Incorporated, 10 Main, Ashland, Mass 

General Elec. Co., Schenectady, N. Y 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Jefferson Elec. Co., Bellwood, Ill. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp 4217 Belmont Ave., Chicago, Ill 


Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 

Spencer Thermostat Co 111 Forest, Attleboro, Mass 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CONVERTERS, Rectifier. See Rectifiers. 
CONVERTERS, Rotory. See Motors. 
COPPER, Beryllium 


Ameriean Brass Co., Waterbury, Conn. 
Driver Co., Wilbur B., Newark, N. J 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


COPPER, Oxygen-free High Conductivity 
Scomet Engineering Co., 420 Lexington Ave., New York, 
.. ©. 


most POPULAR 


WOE Dy 


LR 


FLEXIBLE 
COUPLINGS 







L-R Type “IA” corrects mis- 
alignment, protects from shock 
wherever machines are used. A 
universal standard. Bore '5” 
to 2\%"’. Others to 16°4”’ bore. 


L-R Flexible 
Couplings 

Require no lubrication, no 
servicing. Send for complete 











Catalog and Selector Charts. ¥% fs 
Re ae 





INDICATING LAMP 


FOR SINGLE HOLE PANEL MOUNTING J 


Type KIRKLAND 3¢555-NAF 47940. A 
for War Applications. Specifications: Bayonet, (can- 
delabra) socket, single or double’ contact. ad 
diameter screw type lens-cap with effective cup-lens. 


Distributed nationally by 
THE GRAYBAR ELECTRIC CO. 


H. R. KIRKLAND CO., Morristown, N. J. 


sturdy unit 


GEARS FOR VICTORY BY 
aa TaL ie ) 


We specialize in 
PRECISION CUT 
GEARS of all types 


Send us blue prints or other 
specifications and get our 


prices 
ments. 


PERKINS MACHINE & GEAR CO. 
SPRINGFIELD MASSACHUSETTS 


on your require- 











COPPER, Thin-Sheet 


American Brass Co., Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, 
Heavy Duty Cords 
(See also Cable, Heavy 

Insulated) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 

| ee 4 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Driver Co., Wilbur B., Newark, N. J. 

Electric Auto-Lite Co., The, Wire Div., 
Mich. 

General Elec. Co., 
Merchandise Dept., 

Holyoke Wire & Cable Corp., 

Rockbestos Products Corp., 781 

Roebling’s Sons Co., John A., Trenton, N. J. 

CORD SETS. See Plug & Cord Sets. 

CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., 

Clarostat Mfg. Co., Inc., 285 N. Sixth, 

General Elec. Co., Section Q-922-12. 
Merchandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Il 


(Electro-Deposition) 


Radio and 


Duty; Flexible Leads; Wire 


Port Huron, 


Section Y-721-12. 
Bridgeport, Conn “‘Deltabeston.’’ 
710 Main, Holyoke, Mass. 
Nicoll, New Haven, Conn. 


Appliance and 


Mass. 
ws 
and 


Dorchester, 
Brooklyn 
Appliance 


Rockbestos Products Corp., 781 Nicoll, New Haven, Conn. 
CORES, Resistor and Resistance Coil 

Akron Porcelain Co., The, Akron, O. 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., 937 Grant, Akron, O. 

General Elec. Co., Schenectady, N. Y 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 


“Thermolain,’’ ‘‘Lavolain.’’ 


Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.’’ 


CORES, Transformer. See Laminations, 
Magnetic. 

COUNTING DEVICES 

Durant Mfg. Co., 1962 North Buffum, Milwaukee, Wis. 
**Productimeters.”’ 

Veeder-Root, Inc., Hartford, Conn. 

COUPLINGS, Flexible 

Certified Flexible Couplings, 369 Lexington Ave., New 
York, N. Y¥ 

Cullum Wheel Co., 1352-E Atgeld, Chicago, Il. 

Hilliard Corp., Dept. E-5, 106 W. Fourth, Elmira, N. Y. 


James Mfg. Co., D.O., 1120 W. Monroe, Chicago, II. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Lovejoy Flexble Coupling Co., 5020 W. Lake, Chicago, 
Til 

Richardson Co., Melrose Park (Chicago), III. 

Torrington Mfg. Co., Torrington, Conn 

Westinghouse Elec. & Mfg. C« East Pittsburgh, Pa. 


CUPS, Oil and Grease 


Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Til. 
Hunter Pressed Steel Co., Lansdale, Pa. 


Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 

CUTOUTS 

Chase-Shawmut Co., The, Newburyport, Mass. ‘‘Shawmut’’ 
Jefferson Elec. Co., Bellwood, Ill. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
DECALCOMANIAS 

Mevercord C« The, 5323 W. Lake, Chicago, Il] 


DIALS 

Crowe Name Plate & Mfg. Co., 1752 
Chicago, Il. (Ceramic Decorated Glass & Metal). 
Federal Products Corp., 1144 Eddy, Providence, R. I. 
Miea Insulator Co., Dept 21, 196 Varick, New York, 


Waveland Ave., 


N. 
Millen Mfg. Co., Inc., James, 150 Exchange, Maiden, 
Mass. 


DIE-CASTINGS. See Castings, Die. 
DIES, LAMINATIONS 


Chicago Molded Products Corp., 
Chicago, Til. 


1024 N. Kolmar Ave., 


Richardson Co., Melrose Park (Chicago), Ill. 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 
DOWEL PINS. See Pins, Dowel. 


DRAFTING ROOM MATERIALS 

Arkwright Finishing Co., Providence, R. I 

Bruning Co., Inc., Charles, 100 Reade, New York, N. Y. 

Holliston Mills, Ine., Norwood, Mass. ‘‘Micro-Weave.”’ 

Keuffel & Esser Co., Hoboken, N. J. 

Ozalid Products Div., General Aniline 
Ansco Rd., Johnson City, N. Y. 
prints.) 

Post Co., Frederick, Box 803, Chicago, III. 


DRIVES, Machine Tool 


& Film Corp., 
(Materials for White- 


Cullman Wheel Co., 1352-E. Atgeld, Chicago, Ill. 
Lima Eectric Motor Co., Lima, Ohio. 

Master Electric Co., 126 Davis, Dayton, O. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


DROP FORGINGS 

The National Lock Washer Co., Newark, N. J. 
DRYERS, Atmospheric, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O. 


Philadelphia, Pa. 
ELECTRICAL SHEETS. See Sheets, Elec- 
trical. 


ELECTRONIC CONTROLS. See Controls, 


Electronic. 


ELECTROPLATING EQUIPMENT 


General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Green Elec. Co., Inc., W, 130 Cedar, New York, N. Y 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 

ENAMELS. See Finishes. 

ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 

Fairbanks, Morse & Co., Dept. E26, 600 So. Michigan 
Ave., Chicago, Ill. 

EYELETS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 





Platt Bros. & Co., Waterbury, Conn. 

Waterbury Button Co., The, Waterbury, Conn. 

FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 

FASTENINGS. See Bolts, Nuts, Screws, 
Washers, ete. 

FELT 

American Felt Co., Inc., Glenville, Conn. 


Western Felt Works, 4031-4119 Ogden Ave., Chicago, Ill 
FERRULES 


American Brass 

Patton-MacGuyer 
eb 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
ae oe 


Conn. 
Ave., 


Co., Waterbury, 


Co., 17 Virginia Providence, 


Waterbury Button Co., The, Waterbury, Conn. 

FILTERS, Radio Interference. See 
densers. 

FIBRE, Phenol. See Plastics. 

FIBRE, Vulcanized 


Con- 


(Sheet and Rod, Gaskets, Washers, Screw Maehine 
Products: see also Tubing, Vulcanized Fibre.) 
Insulation Manufacturers Corp., 565 W. Washingtes 

Blvd., Chicago, Il. 
— — Co., Dept. 21, 196 Varick, New York, 
National Vulcanized Fibre Co., Wilmington, Del. 
“‘Peerless,”" “‘Vul-Cot.”’ 
Taylor Fibre Co., Norristown, Pa. 
Westinghouse Elec. & Mfg. Co East Pittsburgh, Pa. 
Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Fyberoid,’’ ‘‘Ohmoid.”’ 
FINISHES 
(Paints, Lacquers, Enamels.) 
Aluminum Company of America, Gulf Bdg., Pittsburgh, 


a. 

Ault & Wiborg Corp., Dept. E.M.M., 75 Varick, New 
York, N. Y “‘Polymerin.”” 

Dow Chemical Co., Midland, Mich. 

Egyptian Lacquer Mfg. Co., The, 1270 Sixth Ave, New 
York, N. Y. 

Heatbath Corp., Indian Orchard, (Springfield), Mass. 

Maas & Waldstein Co., Newark, N. J. ‘‘Coprene.”’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


FLEXIBLE LEADS AND WIRING HAR.- 
NESSES 

Anaconda Wire & Cable Co., 25 
N. : 

Belden Mfg. Co., 

Boston Insulated 


Broadway, New Yerk, 


4633 W. Van Buren, 
Wire & Cable Co., Dorchester, 


Chicago, Til. 
Mass. 


Electric Auto-Lite Co., The Wire Div., Port Huron, 
Mich. 

General Elec. (Co., Section Q-922-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

FLUORESCENT SOCKETS. See Sockets, 
samp. 

FLUX, Brazing 


Handy & Harman, 82 Fulton, New York, N. Y. 
FREQUENCY CHANGERS. See Motors 


FURNACES, Heat Treating 
General Elec. Co., Schenectady, N. Y. 


FUSE METAL. See Aluminum 


FUSES, Enclosed 

Chase-Shawmut Co., The, Newburyport, 
mut,’” ‘‘Shur-Lag,’’ ‘“Therm-A-Trip.”’ 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-922-12. 
Merchandise Dept., Bridgeport, Conn. 

Jefferson Electric Co., Bellwood, TI. 


also Zine. 


Mass. ‘Shaw 


Appliance ané 


Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, II. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


FUSES, Potential 


Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Tl 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
GASKETS, Felt. See Felt. 

GASKETS, Fibre. See Fibre, Vulcanized. 


GASKETS, Rubber 

Acadia Synthetic Products 
4031-4119 Ogden Ave., 

Garlock Packing Co., Palmyra, 

GAUGES, Air Gap 

Ideal Commutator Dresser Co., 
more, Iil. 

GAUGES, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O 
Philadelphia, Pa. 

GEARS AND PINIONS, Metal 


Gear Specialties, Inc., 2650 W. Medill 


Div., Western Felt Works 
Chieago, Il. 
ms oe 


1008 Park Ave., Syea- 


Ave., Chicago, 
James Mfg. Co., D. O., 1120 W. Monroe, Chicage, Ml. 
Perkins Machine & Gear Co., Springfield, Mass. 
Thompson Clock Co., H. C., Bristol, Conn. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


GEARS AND PINIONS, Non-Metallic 


Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
einnati, O. 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Til. 

General Electric Co., VPilastics Dept., Section E-7, 1 


Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘‘Textolite.” 


James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Tl. 

Mica Insulator Co., Dept. 21, 196 Varick, New Yeek, 
N. Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., Springfield, Mass. 
Richardson Co., Melrose Park (Chicago), Ill. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co.. East Pittsburgh, Pa. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


“Ohmoid.”’ 

GEAR MOTORS. See Motors. 

GEAR STOCK, Laminated. See Plastics 
also Gears & Pinions, Non-Metallic. 

GENERATORS. See Motors also Plating 
Generators. 
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The demand for our No. 50 Type continues to exceed that of any other 








HE CARRIES A NINE COURSE 
DINNER IN HIS SHIRT POCKET 


When the action gets fast and there is no time to sit down 
and relax, fighting energy comes in concentrated form. A 
couple of small vitamin tablets give cur boys the zip of a 
two-inch steak with all the trimmings. 


In industry the torque motor has revitalized many types of 
machines once powered by cumbersome peace-time models 
that were made without regard to critical materials, space, 
and 24-hour working days. 


Welco Torque Motors embody terrific power in a small frame 
and are mountable in any position. Simple construction 
means trouble-free operation. May be stalled and quickly 
reversed — power on the spot where the power is needed. 
For a specific torque motor for a specific job, look to Welco. 


THE B. A. WESCHE ELECTRIC CO. 


1628 VINE ST. CINCINNATI, OHIO 


Actual Size 


NEWEST:: 


Vd lye SWITCH 


Another triumph for ACROSNAP Rolling Spring 
Action. ... . Fast and Positive in Operation. .. . 
Designed with double break to double up length 
of gap. . . . Large contacts, normally rated 5 


JEWEL PAN EL LIGHT ASSEM BLY amps., carry heavy overload. 


This small snap-action switch with button-like 
Bakelite base is made to slip into customer’s 
housing thus securing easiest and most positive 
assembly and location of these accurate parts. 
Connecting leads can be furnished to either 
bottom or top of Bakelite button. 



















Drake Jewel Light Assembly. Large quantities are being used for air- 
craft, radio, communications and electrical equipment produced for our 
armed forces. Precision built and with patented features, our No. 50 
Type is en extremely dependable performer. Its three removable fibre 
washers make possible quick, easy mounting on more than one panel 
thickness! Shipped complete with 4 inch Jewel. Mounts horizontal- 
ly in very little space. The No. 50 is only one of the big line of 
standard and special Dial and Jewel Pilot Light Assemblies made by 
DRAKE .. . ‘‘World’s largest exclusive manufacturer’. Have you a 


ome ot coset ACRO ELECTRIC CO. 
3166 FULTON RD., CLEVELAND, OHIO 
CUT Le ee - 


1713 W. HUBBARD ST. * CHICAGO, U.S.A. “THE SWITCH WITH AN Lrigéncotad PRINCIPLE” 
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Let Acro help you with vour 
snap-action switch problems. 
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INSULATION 


VARNISH 





VARNISHED 
TUBING or 
SLOT WEDGES 








Eb e E 2 wee 
MANUFACTURERS CORPORATION 


565 West Washington Blvd 
fee et) 






1105 Leoder Building 
Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 


Infra-Red Ray Lamps 
For Radiant Energy-Drying 


Standardize 
Dritherm, Carbon Filament Lamps... 
in Inside-Sil- 





on Nalco 


available 
vered or 






INFRA-RED 


Write for descriptive literature. 


North American Electric Lamp Company 
1082 Tyler Street, St, Louis, Mo. 


Pe 


UNDERWRITERS APPROVED MODEL 100 




















include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 


OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 





SIGNAL, 
4 tee 
INDICATOR 


MICs mel Te 
In all voltages up 
to 250. We invite 
inquiries from 
manufacturers. 


_.  HERZOG 
MINIATURE LAMP WORKS 


Established 1911 


LONG ISLAND CITY 


Our engineering staff 


NEW YORK 


will solve your problem 











GLASS 

(See also Tubing & Sleeving, Saturated.) 
Corning Glass Works, Insulation Div., Corning, 
GLASS-FIBRE INSULATION 


Insulatior Manufacturers Corp., 565 W. 


nu. 


Washington 


sivd., Chicag I 
Owens-Corning Fiberglas Corp., Toledo, Ohio 
Fiberglas 
GLUE POTS. See Pots and Ladles 
GUARDS, Lamp 
McGill Mfg. Co., Inc Valparaiso, Ind 
HANGERS, Ball and Roller Bearing 
S$ K F Industries, Inc., Front & Erie Ave., Philadel- 


phia, Pa 
HARNESSES, Wire. 
HEATING ELEMENTS. See Units 


Elements, Resistance Heating. 


INSTRUMENTS, Drawing 
Keuffel & Esser Co., Adams & Third, Hoboken, N. J 
Post Co., Frederick, Box 803, Chicago, Ill. 


INSTRUMENTS, Laboratory Standard 

Acme Elec. & Mfg. Co., Cuba, N ; 

ile Co., James G., 1211-13 Arch 
Amsco Corp Dept. G, Shelton, ¢ 

G-M Laboratories, Inc., 4310 N. Knox Ave., C .cago, Ill 

General Ele Co., Schenectady, N. Y 

Instrument Specialties Co., Inc., Little Falls, N. J 

Radio City Products, 127 W. 2 New York, N. ¥ 

Shallcross Mfg. Co.,,Collingsdale. Pa 

Simpson Ele Co., 5200 Kinzie, Chicage Il 

Taber Instrument Corp 111MA Goundry, North Tona 
wanda, N. Y 

Triplett Elecl. Instrument (C« 

Weston Ele Instrument Corp 582 
Newark, N. J 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


INSTRUMENTS, Portable and Switchboard 

Acme Elec. & Mfg. Co., Cuba, N. Y 

3iddle Co., James G 1211-13 Arch, Philadelphia, Pa 

DeJur-Amsco Corp., Dept. G, Shelton, Com 

Ferranti Electric, Inc., 30 Rockefeller 
York, N. Y¥ 

General Elec. Co., Schenectady, N. Y. 

Shalleross Mfg. Co Collingsdale, Pa 

Simpson Ele Co 5200 Kinzie, Ct ago, Til 

Triplett Elecl. Instrument Co., Bluffton, O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 

Weston Ele Instrument Corp., 582 Freinkhuysen Ave., 
Newark, N. J 


Westinghouse Elec 


INSULATION 


See Leads. 


Flexible 
and 








sluffton oO 
Frelinghuysen Ave 






Plaza, New 


& Mfg. Co East Pittsburgh, Pa 
(Insulating) (Insulators) 





seads See Beads, Insulating 

Sushings See Ceramics 

Cerami See Ceramics 

Cl See Cloth, Insulating 

Ce ition See 

Ce See Insulating; also Wax and 
Compounds 

Fibre See Fibre, Vulcanizer; also Plastics 

Fibre Glass. See Glass-Fibre Insulation 

Glass. See Glass. 

Lava See Lava 


Mica See Mica 
Molded. See Plastics 


Paper See Paper Insulatir 

Phenoli Fibre See Plasti 

Plastics See Plastics 

Porcelair See Porcelair 

Slot See Paper, Insulating; also Cott Insulating 





Tape See Tape. 

Tubing See Tul Varnished Fabrics; also Tub 
ing. Laminate Phenoli i Tubing Vulcanized 
Fibre, also Tubing, Glass. 

Varnist See Varnish, IJInsuating 

Vulcanized Fibre See Fibre 

Wax See Wax and Compounds 

IRONS, Soldering 

General Elec. Co., Schenectady, N. Y 

jeal Commutator Dresser Co 1008 Park Ave., Syca 
more, Ill 

Stanley Tools Division of the Stanley Works, New 
Britain, Conn 

Sta-Warm Ele Co., 565 N. Chestnut, Ravenna, O 

Trent ¢ Harold E Leveringtor ve «& W € 
Manayunk statior Philadel P 

Wiegand ¢ Edwin L., 7530 Thomas Blvd., Pittsburgh 
ra “‘Chromalox.’ 


JUMPERS, Bonding 

Aircraft-Marine Products, Inc., 286 
beth, N. d 

KNOBS, Radio and Instrument 

American Insulator Corp New Freedom, Pa 

Chicago Molded Products Corp 1024 N. Kolmar Av 
Chicage Til 

Crowe Name Plate & Mfg. ¢ 1752 Waveland Ave., Chi 
cag I 

Imperial Molded Prods. Corp., 2921 W 
cago ] 

Kurz Kasch, In 

Millen Mfg. Co., In 
Mass 


Rogan 


North Broad, Eliza 


Harrison, Chi 


Daytor oO 


James, 150 Exchange, Malden, 
Chicago, Ill 
Conn. 


Brothers, 2001 S. Michigan Ave 
Waterbury sutton Co., The, Waterbury, 
LACQUERS. See Finishes 
LAMINATED PLASTICS. See 
LAMPS, Incandescent 

(Standard, Miniature, Tubular and Infra-Red) 
General Elec. C Lamp Dept., Nela Park, Cleveland, 0 


Plastics. 


Herzog Miniature Lamp Works Inc., 12-19 Jackson 
Ave Long Island City, N. Y 
North American Elec. Lamp Co., 1082 Tyler, St. Louis 


Mo 
Warren Lamp Ce Warren, Pa 
Westinghouse Elec. & Mfg. ¢ East Pittsburg Pa 
LAMPS, Ultra-Violet 
General Elec. C 
410 E 
Westinghouse I 
LATHE 





Hoboken, N. J 
zle & Mi ( East Pittsburgl Pa 


Gisholt Machine Co., 1119 E. Washington Ave., Madi 
son, Wis 

South Bend Lathe Works, South Bend, Ind 

LAVA 

American Lava Corp., Chattanooga, Tenn 

Steward Mfg. Co., D. M., Chattanooga, Tenn Lavite.’ 


Co Lamp Dept Nela Specialty Div., 


LENSES, Molded , 

Kirkland Co.. H. R., Morristown, N. J 5 

LETTERING EQUIPMENT & 

Ideal Commutator Dresser Co., 1008 Park Ave., Syea 7 
more, Ill 

Keutfel & Esser C€ Adams & Third. Hoboken, N. J 


Post Co Frederick Box 803, Chicago, Il 


LIGHTS, Pilot or Indicator 


American Radio Hardware Co 176 Broadway New 
York, N ; 

Dial Light Co. of America, 90 West, New York, N. ¥ 

Drake Mfg. Co 1713 W. Hubbard, Chicago, Il 

General Ele ( Nela Specialty Div., 410 


o., Lamp Dept., 

Eighth, Hoboken, N. J. 

Gothard Mfg. Ci 1320 N. Ninth, Springfield, 1 

Herzog Miniature Lamp Works, Ine., 12-19 Jackson 
Ave Long Island Citv. N. ¥ 

Kirkland Co., H. R., Morristown, N. J 

Mallory & Co., Inc., P. R. Indianapolis, Ind. 

Square D Co., 4041 Richards, Milwaukee, Wis. 


LIMIT SWITCHES. See Switches, limit 
LUGS, Copper 

Adam Elec. Co., Frank, 3650 Windsor Pl., S. Louis 
Mo. 

Aircraft-Marine Products, Inc., 286 N. Broad, Eliza 
beth, N. J 


sSurndy Engineering Co., Inc., 459 East 
You, NM. ¥. 

Chase-Shawmut Co., The, Newburyport 

Dante Elec Mfg. Co., Bantam, Conn 
Ideal Commutator Dresser Co., 1008 
more, Ill. 
Ilsco Copper 
Cincinnati, 
Krueger & 


133rd, New 
Mass 


Park Ave., Syca 
Tube & Products, Inc., 
(Mariemont) O 

Hudepohl, Third & Vine, 


Station ‘“‘M”’ 


Cincinnati, O 


ene 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. ‘ 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Square D Co., 6060 Rivard, Detroit, Mich. 

Waterbury Button Co., The, Waterbury, Conn. 


MACHINE SCREWS. See 
Screws, Machine. 

MACHINES, Balancing 

Gisholt Machine Co., 1119 E. 
ison, Wis. 

Globe Tool & Eng. Co., The, Dayton, O. 

MACHINES, Die Casting 

Kux Machine Co., Dept. E, 3930-44 W. Harrison, Chi 
eago, Ill. 

MACHINES, Impregnating 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O 
Philadelphia, Pa 


MACHINES, Marking & Stamping 


Bolts, Nuts & 


Washington Ave., Mad- 


Altair Macinery Corp., 55 Vandam, New York, N. Y 
Markem Machine Co., 42 Emerald, Keene, N. H. 
MACHINES, Metal Duplicating (Without 


Dies) 
(Benders 
O'Neil-Irwin 

Minn 


MACHINES, Numberina 
Altair Machinery Corp., 55 VanDam, New York, N. Y 


Brakes—Shears) 


Mfg. Co., 309 8th Ave., S. Minneapolis, 


Numberall Stamp & Tool Co., Inc., Huguenot Park, 

Staten Island, N. Y. | 
MACHINES, Printmaking 
American Photocopy Equipment (C« 2849 N. Clark 

Chicage Ill 


Bruning Ce Ine Charles 
(Black & White Prints) 

Hunter Electro-Copyist, Inc., 430 S. 
nN. = 


100 Reade 


New York, N. Y¥ 


Warren, Syracuse, 
Keuffel & Es Adams & Third, Hoboken, N. J 
Ozalid Products Division General Aniline & Film Corp., 


ser Co 


Ansco Rd., Johnson City, N. Y (Whiteprint Ma 
chine 
Paragon-Revolute Corr 77 Sout Rochester, N. ¥ 
Pease Cr ( F., 2605 W. Irving Park Rd., Chicage 
Il! (Blueprint Machines) 


MACHINES, Rivetina 

Chicago Rivet & Machine Co., 9609 W 
Bellwood. Til. 

Milford Rivet & Machine Co., Milford, 


MACHINES, Screwdriving 

Detroit Power Screwdriver Co., 2813 W. Fort 
Mich 

Stanley Elec. Tool Div. of the 
Britain, Conn 
MACHINES, Wire Measuring 


Durant Mfg. Co., 1962 North Buffum 


MAGNESIUM ALLOYS. See Alloys, 
nesium. 


MAGNETOS 
Fairbanks, Morse & Co., 
Ave., Chicago, Ill. 


MAGNETS, Lifting 

Nothelfer Winding Laboratories, 110 
Trenton, N. J 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., 


MAGNETS, Permanent 

Belden Mfg. Co., 4633 W. Van Buren, 
Davis & Co., Dean W., 547 W. Fulton, 
General Elec. Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


MARKING MACHINES. See Branding 
Equipment. 

METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Srainin Cx Cc. S., 20°Van Dar N Fou. N. ¥ 

Callite Tungsten Corp., 547-39th, Union City, N. J 
Callifiex.”’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass **Truflex.’’ 

Wilson Co., H A., 105 Chestnut, 
“Wiico.”’ 

METALS, Colored. See Metals, 

METALS, Pre-finished 


(Coils, Sheets, Strips, Wire) 
Thomas Steel Co., Warren, OQ. 


Jackson Blvd 


Conn. 


Detroit 


Stanley Works, New 


Milwaukee, Wis 
Mag- 


Dept. E26, 600 So. Michigan 


Albemarle Ave., 


Cleveland, O 


Chicago, I. 
Chicago, Ill. 


Newark, N. J 


Prefinished 
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“ALLENS” 


FOR ELECTRICAL 
MANUFACTURING 


Allen Hollow Screws of special-analysis 
alloy steel (ALLENOY), precision 
threaded to a high Class 3 fit and scien- 
tifically heat-treated, hold parts together 
with a grip that defies vibration. The 
handy hex keys facilitate fast, positive 
assembling even in hard-to-get-at 
places. Set Screws and Flat Head Cap 
Screws in size No. 4 and up. “‘Pressur- 
formd”’ Socket Head Cap Screws in size 
No. 2 and up. Folder G-21, fully de- 
scribing these and other Allen products, 
yours on request. 


Call your local Allen Distributor for free samples and accommodating service. 


THE ALLEN MFG. COMPANY, HARTFORD, CONN., U.S.A. 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 

Catalogue Upon Request 

















AeA RA, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN, MASS. 
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ete 
ELECTRICS 


KEEP COMPOUNDS WARM 
KEEP THEM POURING 
IN THE 
BATTLE OF PRODUCTION 


WAXES + PARAFFINS 
RESINS * GLUES 





SOLDER » ADHESIVES 
Ue a eee eet hy 





% Speed up production, cut costs and achieve uni- 
form trouble-free operation with Sta-Warm heaters 
and melters. In a Sta- Warm the compound or metal 
is quickly brought to the correct temperature by 
fixed or selective control. Automatic thermostat 
holds it there constantly within narrow limits. Low 
heat concentration and even distribution protect the 
compound—no carbonization, no hot spcts. 
Sta- Warms are built to any specification for heating 
most everything from glue tc the most difficult wax 
or corresive chemical. 
Sta-Warm also builds 
pourers, heated valves @ 
and hoses for conveying 
and distributing sub- 
stances and compounds. 
Sta-Warm engineers will 
be glad to advise with 


you without obligation. 
Wax pots and 


STA-WARM ~~ 
ELECTRIC CO. 


565 No. Chestnut St. 
Ravenna, Ohio 


Solder Pots 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 

































































METALS, Pressed Powder 





National 
NUMBERING 
MACHINES 


For marking name plates, steel and 
other metal products. ( Built on order 
for use in power and foot presses 


ALTAIR 


MACHINERY CORPORATION 
55 VANDAM ST., NEW YORK 





eo) 83S 


for 24- HOUR 
SCHEDULES 


TRICO modern, unbreakable 
Oilers enable your machines to 
function 24 hours a day, 168 
hours each — Keep wanes 
cooler — performance smoother 
—customers satisfied. MANY 
TYPES— MANY STYLES. 


WRITE FOR BULLETINS. 





TRICO 















MOLDED PLASTICS 
By INDUSTRIAL 


MOLDS are built in our own Tool Room, 
backed by over 20 years’ experience in making 
Plastic Molds. 


MOLDED PARTS are produced with the latest 
type of equipment and the parts are subject to @ 
rigid Inspection before leaving our plant. 


INDUSTRIAL 
MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. * CHICAGO, ILL. 


L478 28 


Neutral (pH7) High Dielectric 


[Nala a4: 
GUMMED PAPER 


SHEETS AND TAPE 


For manufacturers of small electric 
coils, reactors and paper tubes 


MADE BY 


PAPER MANUFACTURERS CO. 


PHILADELPHIA, PENNSYLVANIA 


Richardson Co., 


Melrose Park (Chicago), Ill. 

Fansteel Metallurgical Corp., North Chicago, Mi1., Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
“Fastell.”’ 8349 Frankst Awe. Pittedureh MOLDED INSULATION. See Plastics. 
Gibson Elec. Co., 83 ‘rankstown Ave., 8 

" (21), Pa. ‘“‘Gibsiloy.” MOLYBDENUM 
Keystone Carbon Co., St. Marys, Pa Wire, Rods, Sheets, Special Shapes. r 
Mallory & Co., Inc., P. K., Indianapolis, Ind. Callite Tungsten Corp., 547-39th, Union City, N. J. 
a ree oe Fansteel Metallurgical Corp., North Chicago, Il. 
METERS. See Instruments. Mallory & Co., P. R., Inc., Indianapois, Ind. 
MICA Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
Brand & Co., Wm., 276 tong Pg ~~ York N. = MOTOR-GENERATORS. See Motors. 

3 clec Yo., Section Q-922-12 Appliance anc : : 
Spamandies Dert., "Bridgeport, Conn Case MOTOR STARTERS. See Controllers, Mo- 
Insulation Manufacturers Corp., 565 W. Washington tor. 

Blvd., Chicago, > - seal “ MOTORS 
Macallen Co., 16 Macallen, Boston, Mass, Alliance Mfg. Co., Dept. H., Alliance, O. 
— oe 21, 196 Varick, New York, ardor Elec. Co., St. Louis, Mo. 

vee : ee oat , “y_96.” Barber-Colman Co., Rockford, Il. 

7 ~ * * = - 7 38 _9 ’ . 
Now Engisad Mica Co., Inc., Waltham, Mass. ¥-26, Black & Decker Elec. Co., The, Kent, 0O. 

“¥-2%. Bodine Elec. Co., 2256 W. Ohio, Chicago, Ml. 

Century Electric Co., 1806 Pine, St. Louis, Mo. 


Delco Appliance Division, General Motors Corp., Ro- 
chester, N. Y. 








Dumore Company, Dept. 102L, Racine, Wis. 

Eicor, Inc., 1062 W. Adams, Chicago, II. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. F26, 600 So. Michigan 
Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. ‘‘Tri-Clad.’’ 

General Industries (r Dept. 10. Elyria, O 

Hansen Mfg. Co., Princeton, Ind. ‘‘Synchron.’’ 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Heinze Elec. Co., Lowell, Mass 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, III. 

Kato Engineering Co., 61 Elm, Mankato, Minn. 

Kingston-Conley Electric Co., 86 Brook Ave., North 
Plainfield, N. J. 

Leland Elec. Co., Dayton, O. 

Lima Electric Motor Co., Lima, Ohio. 

Master Elec. Co., 126 Davis, Dayton, O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 

Oster Mfg. Co., John, Racine, Wis. 

Peerless Elec. Co., Warren, Ohio. 

Pioneer Gen-E-Motor, Chicago, Ill 

Reliance Elec. & Engrg. Co., 1088 Ivanhoe Rd., Clere- 
land, O 

Signal Elec. Mfg. Co., Menominee, Mich. 

Smith Mfg. Co., F. A., 101 Davis, Rochester, N. Y. 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Til. 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Wesche Elec. Co., B. A., 1628 Vine, Cincinnati, Ohio. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Wind Power Mfg. Co., Newton, Ia 

MOUNTINGS, Rubber 

Lord Mfg. Co., Erie, Pa. 

NICKEL 

Driver-Harris (Co., Harrison, N. J 


International Nickel Co., Inc., 67 Wall, New York, N. Y. 


NICKEL-SILVER 


(Sheet, Rod, Tube, Wire.) 

American Brass (Co., Waterbury, Conn. 

Driver Co., Wilbur B., Newark, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Revere Copper & Brass, Inc., 230 Park Ave., New 
York, N. Y 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


Western Cartridge Co., (Brass Mill Div.) East Alton, Il. 

NUTS, Machine Screw. Bolts, Nuts 
and Screws. 

NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 


See 


Palnut Co Inc., 65 Condier, Irvington, N. J. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 
Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 


NUTS, Wing 

Central Screw Co., 
Continental 
Parker-Kalon Corp., 


3519 Shields Ave., Chicago, Il. 
Screw Co., New Bedford, Mass. 
198 Varick, New York, » a 


OHMMETERS. See Instruments. 
OIL SEALS. Oil. 
OILERS. See Cups, Oil & Grease. 
OPTICAL FLATS 


Acme Industrial Co., 207 N. Laflin, Chicago, 


OVENS, Industrial and Laboratory 


N. 


See Seals, 


Til. 


Annealing, Drying, Temper Drawing, Mold Baking 

Trent Co., Harold E., Leverington Ave & Wilde, 
Manayunk station, Philadelphia, Pa 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
PACKINGS 

Garlock Packing Co., Palmyra, N. Y. 

PAINT. See Finishes. 

PANELBOARDS 

Adam Elec. Co., Frank, 3650 Windsor Pl., St. Louis, 
Mo 

Square D Co., 6060 Rivard, Detroit, Mich. 

Westinghouse Elec. & Mfg. Co East Pittsburgh, Pa. 
PANELS, Metal 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. 

Par-Metal Products Corp., 3262 49th, Long Island 
ae. oe 


PAPER, Gummed 


Paper Manufacturers Co., 


PAPER, Insulating 


Philadelphia, Pa. ‘‘Neutrelec.’’ 


Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.”’ 

Endurette Corp. of America, Cliffwood, N. J. 

General Elec. Co., Section Q-922-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. ‘‘Manning’’ 

Irvington Varnish & Insulator Co., Irvington, N. J 


Mica Insulator Co., Dept. 21, 196 Varick, New York, 
ee “‘Armatite,”” ‘‘Duro,’’ ‘‘Micoid.’’ 
National Vulcanized Fibre Co., Wilmington, 


‘Peerless.’ 


Del. 





N. J. Wood Finishing Co., Woodbridge, N. J. 3 
Taylor Fibre Co., Norristown, Pa. q 
West Virginia Pulp & Paper Co., Pulp Products Dept. 


_ Park Ave., New York, N. Y. ‘‘Electrite,”” ‘Dens. 
te.°”° 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Wilmington Fibre Specialty Co., Wilmington, Del. — 
PEGS, Armature 

Insulation Manufacturers Corp., 565 W. W 

Blvd., Chicago, Tl. ae 


Mica Insulator Co., Dept 21, 196 Varick, New York, 


National Vulcanized Fibre Co., Wilmington, Del. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
PENCILS 
A. W. Faber, Inc., 41 Dickerson, Newark, N. J. 
PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 

Sheet, Rod, Tube, Wire. 
American Brass Co., Waterbury, Conn. 
Bunting Brass & Bronze Co., Toledo, O. 
Driver-Harris Co., Harrison, N. J. 
Johnson Bronze Co., 570 S. Mill, Neweastle, Pa. 


Phosphor Bronze Smelting Co., 2212 Washington Ave. 


Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave N 
York, N.Y. er 
Seymour Mfg. Co., 49 Franklin. Seymour, Conn. 

“— Cartridge Co., (Brass Mill Div.) East Alton, 


PHOTO-COPYING, Paper and Machines 


American Photocopy Equipment Co., 2849 N. Clark : 
Chicago, Ill. : F 
— Electro-Copyist, Ine., 430 S. Warren, Syracuse, ‘ 
PHOTOELECTRIC CELLS AND TUBES 
Bradley Labs., Inc., 82 Meadow, New Haven, Conn 
DeJur-Amsco Corp., Dept. G, Shelton, Conn . 
Emby Products Co., Inc., 1800 West Pico Blvd., Los . 
Angeles, Calif. 


G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ml. 


General Elec. Co., Schenectady, N. Y. 

Western Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


PILLOW BLOCKS. 
PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears and Pinions. 
PINS, Contact 
The Bead Chain Mfg. 
PINS, Cotter 
Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 


See Blocks, Pillow. 


Co., Bridgeport, Conn. 


Mich. 
PINS, Dowel 
Acme Industrial Co., 207 N. Laflin, Chicago, Ill. 
Allen Mfg. Co., Hartford, Conn. 


PLASTICS, Extruded 
Special Shapes, Tubing, Tape, Etc. 
Auburn Button Works, Inc., Auburn, N. Y. 
— Co., William, 276 Fourth Ave., New York, 


Chicago Molded Products Corp., 1020 N. Kolmar Ave 
Chicago, Il. rs 
Extruded Plastics, 


> Inc., Norwalk, Conn. 
Insulation 


Manufacturers Corp., 565 W. Jas 
Blvd., Chicago, Il. , shi it ‘a 
Irvington Varnish & Insulator Co., Dept 56, Irving- 
ton, N. J. 
Richardson Co., The, Melrose Park (Chicago), Ill. 


Rov kbestos Products Corp., 781 Nicoll, New Haven, Conn. 
Waterbury Button Co., The, Waterbury, Conn. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic). 

Acadia Synthetic Products Div., Western Felt Works 
4031-4119 Ogden Ave., Chicago, Ill. ; 


American Cyanamid Co., Plasties Div., 30 Rockefeller 
Plaza, New York, N. Y. 

American Insulator Corp., New Freedom, Pa. 

American Molded Products Co., 1753 N. Honore, Chi- 
eago, Ill. : 

Auburn Button Works, Inc., Auburn, N. Y. 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co., Rockford, III. 

—— Corp., 1 Park Ave., New York, N. Y. 
Selanese Celluloid Corp., 180 J} i y 
ae p Madison Ave., New 

Chicago Moded Products Corp., 1020 N. Kolmar Ave., 
Chicago, Il. 

Dow Chemical Co., Midland, Mich. ‘‘Dowmetal.’’ 
Durez Plastics & Chemicals, Inc., 1169 Walck Road 
North Tonawanda, N. 


Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 


General Electric Co., Plastics Dept., Section E-7, 1 
Plastics Ave., Pittafield, Mass. ‘‘Textolite.’ 

General Industries Co., Molded Pastics Div., Olive & 
Taylor, Elyria, O. 

Imperial Molded Products Corp., 2921 W. Harrison, 
Chicago, Ill. 

Industrial Molded Products Co., 2035 Charleston, Chi- 
eago, Ill. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, I 

Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass. 


Marathon Chemical Co., 


Div. Marathon Paper Mills Co., 
Rothschild, Wis. 


Mica Insulator Co., Dept. 21, 196 Varick, New York, 
wae, as “‘Lamicoid.”’ 
Midwest Molding & Mfg. Co., 333 North Whipple, 


Chicago, Ill. 
Monsanto Chemical Co., Plastics Div., Springfield, Mass. 
National Plastics Products Co., 100 McPhail, Baltimore, 


Md. 
National Del., 
Elkins, So. 
Boston, Mass. 


Richardson Co., Melrose Park (Chicago) Ill., ‘‘Insurok,” 
Rogan Bros., 2001 S. Michigan Ave., Chicago, III. 
Rohm & Haas Co., 222 W. Washington Square, Phila- 


delphia, Pa. Plexiglas (sheets & rods). Crystalite 
(molding powder). 


Vulcanized 
Phenolite.’”’ 
Northern Industrial 


Fibre Co., Wilmington, 


Chemical 11 


Co., 


ELECTRICAL MANUFACTURING 
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is YOUR 


SHIPPING 


“HOLDING 


It takes fast, efficient shipping systems to keep materials 
moving from factories to the fighting fronts. 

If your shipping room is “holding up the works,” use 
AMESACKS to pack small parts. Cut packing operations 


up to 90%! 


For your company’s sake and your country's... speed 


packing operations 
samples. 





UP THE WORKS?” 


with AMESACKS. Send for free 


* * * JUST POP 'EM IN AND PULL THE STRING * * * 
2 


AMES BAG 


TPMT S30 10) 


COMPANY 
ea 





EFFICIENT — SIMPLE — NOISELESS | 


UNIFORM CUSHIONED DRIVE! 











Standard type 
and “R” type 
carried in stock 
—'%,” bore and 
every */is” up 
to 1%” bore 
and their com- 
binations. 









The “R” type | 
coupling is 
designed for 
heavier duty. ; | 
Its steel ring 
construction} | 
absorbs shock , 
loads and heav- 


ier torques. ‘ 


— 
CERTIFIED FLEXIBLE COUPLINGS | 
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A complete line of dependable “Flea 
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Power” and small Fractional Horsepower 
A.C, and D.C. Motors. Direct drive or 
back geared — almost any speed, torque 
and voltage. Skeleton or cased models 
factory-adapted or specially designed to 
exactly meet your requirements. Hun- 
dreds of thousands in use. Prompt de- 
liveries, one or a million on priority order. 
Write for Motor Catalog or send specifi- 
cations for our expert recommendation. 
SPEEDWAY MANUFACTURING CO. 


1828 S$. Sand AVENUE rata t tee Lie 


@Q@eAe 














SPRINGS 









They are manufactured by Hubbard from 
steel, brass, bronze and other metals. They 
are made in all kinds of sizes, shapes and 
forms . . . treated and processed to meet 
user's specifications and application to his 
product. Your request for information on 
Parts Like These, and their uses and appli- 


Almost Every Type 
of product requires 
Parts Like These 










she 


STAMPINGS 


cations in your products will be carefully 


studied; suggestions and recommendations 
will be returned to you. 


M-D-HUBBARD SPRING CO. 


572 CENTRAL AVE. °* 


PONTIAC, MICH. 































































































Peru, Ind. 





PLATING GENERATORS 

Eicor, Ir 1062 W. Adams, Chicage Th} 
Electric Specialty Co., 213 South, Stamford, 
General Elec. Co., Schenectady, N. Y 


PLATING PROCESS, Nickel, Zinc 


PLUGS, Attachment 


Mich. 
PLUG & CORD SETS 


Guardian Elec. Mfg. Co., 1627 W. Walnut 
Jones, Howard B., 2300 Wabansia Ave., Chicago, 


POINTS, Electrical. See Contacts, 


PORCELAIN 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn 
Colonial Insulator Co., 937 Grant, Akron, O. “‘Por 
Illinois Electric Porcelain Co., Macomb, Ill 


Porcelain Wks., Inc., Trenton, N. J 


Imperial 


SCREWS for exer 


mi 


ek a de 


NNSYLVAN 





Rubber Cc Joseph, Trenton, N. J 
Elec] Insulation ¢ 80) =Purchase Boston 

Synthane Corp Oak Pa Synthane 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Prestite.’ 

Wil gtor Fibre Specialty Co., Wilmington Del 
“Ohmoid.” 

PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero, 
I 

Morganite Brush Co., Inc., 3304 48th Ave., Long 
Island City, N ¥ 

Trent Ce Harold |} Leveringtor Ave & W € 
Manayunk station, Philadelphia, Pa 

PLATES, Name and Instruction 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave 
Chicage Tl) 

Felsenthal & Sons, G., 4112 W. Grand Ave., Chicago, 
1 

Meyercord Co., The, 5323 W. Lake, Chicago, Ill. 


Conn. 


General Elec. Co., Section Q-922-12 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mieh. — 

United Chromium, Inc., 51 E. 42nd St., New York, N. Y 

PLATINUM 

Baker & Co., Inc., 113 Astor, Newark, N. J : 

Wilson Co., The H. A., 105 Chestnut, Newark, N. J 

PLIERS & TOOLS 

Klein & Sons, Mathias, 3200 Belmont Ave., Chicago 
Ill. 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

General Elec Co., Section Q-922-12 Appliance and 
Merchandise Dept., Bridgeport, Conn : 

Waterbury Zutton Co., The, Waterbury, Conr 

PLUGS, Expansion 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 


American Radio Hardware Co., 476 Broadway, New 
York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Til 

Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich. 

General Elec. Ce., Section Q-922-12 Appliance and 
Merchandise Dept tridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Waterbury Button Co., The, Waterbury, Com 
PLUGS & JACKS, Radio 

American Molded Products Co., 1753 N. Honore, Chi- 
eago, Ill 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


PLUGS & SOCKETS, Multiple Contact 


Chicago, Ill. 


1] 
il 


Metallic. 


elex”’ 





You can depend of us for 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 


iY 














Knox Porcelain Corp., Knoxville, Tenn 

Louthan Mfg. Co., East Liverpool, O “*Elemite.’ 

Porcelain Products, Inc., Findlay, Ohio 

Square D Co., Detroit, Mict 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
Nu Blac ‘“Thermolain “Vitrolair Lavolain,”’ 

Steward Mfg. Co, D. M Chattanooga, Tenn 

Thomas & Sons Co., The R., Lisbon, Ohic 

Universal Clay Products Co., 1540 E. First, Sandusky, 

0. 
Westinghouse Ele & Mfg. East Pittsburgl Pa 


POTENTIOMETERS. See Resi 


Control 


POTS & LADLES, Melting 


Radio 


Stors, 


General Electric Co., Schenectady, N. Y 

Sta-Warm Elee. Co., 563 N. Chestnut tavenna, O. 
Triplex.’ 

Trent ¢ Harold E Leveringtor Ave & Wilde 
Manayunk station, Philadelphia a 

Wiegand (¢ Edwin L., 7530 Thomas Blvd Pittsburgh, 
Pa “‘Chromalox.’’ 

Westinghouse Elec. & Mfg. Ce East Pittsburgh, Pa 

PRE-FINISHED METALS. See Metals, 
Pre-finished. 

PRESSES, Plastic Molding 

Kux Machine Co., Dept. E, 3930-44 West Harrison, 
Chicage, Ill. 

Stokes Machine Co Py: 2 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa 

Watson-Stillman Corp., The, Roselle, N. J 

PRESSES, Metal Stamping 

Watsen-Stillman Corp., The, Roselle, N. J 

PROCESS EQUIPMENT 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa 

PUMPS, Vacuum and Pressure 

New Jersey Machine Corp., 1900 Willow Ave., Hoboken, 
N. J 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa 


PYROMETERS 


DeJur-Amsco Corp., Dept. G, Shelton, 
REACTORS, Fluorescent. 
Switches, Fluorescent. 


REAMERS, Screw Machine 


Conn 


Sockets & 


see 


Acme Industrial Co., 207 N. Laflin, Chicago, Il. 

RECEPTACLES, Lamp. See Sockets, 
Lamp. 

RECTIFIERS, Current 

Electron Equipment Corp., Palm Springs, Cal. 

Electronic Laboratories, Inc., 122 W. New York, In- 
lianapolis, Ind. 

Emby Products Co., Inc., 1800 W. Pico Blvd., Los 
Angeles, Cal 

Fansteel Metallurgical Corp., North Chicago, Ill. 

General Elec. Co Section A-726-12 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Green Ele Co., Ir W, 130 Cedar, New York, N. Y 

International Telephone & Radio Mfg. Corp., 1000 
Passaic Ave., East Newark, N. J. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


REDUCERS, SPEED. See 


REGULATORS, Speed. 
Motor. 


REGULATORS, 


Speed Reducers. 


See Controllers, 


Temperature 


(See also Controls & Valves, Temperature; Thermo- 
Stats) 

Allen-Br ey Co 1309 S. First. Milwaukee, Wis. 

Barber Coleman Co., Rockford, Ill. 

Dun Ir Struthers, 1321 Cherry Philadelphia, Pa. 
““‘Dunco 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Elec. Co., Schenectady, N. Y. 

Mercoid Corp., 4217 Belmont Ave., Chicago, IIl. 


Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 


S., Minneapolis, Minn. 
Spencer Thermostat C¢ 103 Forest, Attleboro, Mass. 
Square D Co., 6060 Rivard, Detroit, Mich. 
Westinghouse Elec. & Mfg. Ct East Pittsburgh, Pa. 
REGULATORS, Voltage 
Amperite Co., 561 Broadway, New York, N. Y. 


Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

Electron Equipment Corp., Palm Springs, Cal. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
22 SS 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 


Sola Elec. Co., 2525 Clybourn Ave., Chicago, III. 

United Transformer Corp., 150 Varick, New York, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon. N. Y. 

Westinghouse Elec. & Mfg. C« East Pittsburgh, Pa. 

RELAYS 

Allen-Bradley Coe., 1309 S. First, Milwaukee, Wis. 

Allied Control Co., In 227 Fulton, New York, N. Y. 

American Automatic Elec Sales Co., 1033 W. Van 
suren, Chicago, Ill “‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J “‘Agastat’’ (Time delay). 

Amperite Co., 561 Broadway, New York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman C'o., 1216 Rock tockford, TIl. 


Clare & Co., C. P., 4719 West Sunnyside Ave., Chieago, 





11] 

Cramer Co., Inc., R. W., Centerbrook, Conn. 

D & C Ir Dean W 547 W. Fulton, Chicago, 
1] 

Dunn, In Struthers, 1321 Cherry, Philadelphia, Pa. 
Dunco.’ 

Durakool, Inc., 1010 N. Main, Elkhart, Ind. 

Eagle Signal Corp., Moline, Il. 

Electre oducts Co., 621 E, 216, New York, N. Y. 

Electro Units Supply Co., 4203 W. Fullerton Ave., 
Chicago l 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, 
Til 

General Elec. Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 


H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, 











Jefferson Co., Bellwood, Ill 


Kurman Elec. Co., Inc., 241 Lafayette St., New York, 
Na! 

Mercoid Corp 1217 Belmont Ave Chicago, Il 

—— Mfg. Co., Inc James, 150 Exchange, Malden, 
Mass 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 

Square D Co 4041 N. Richards, Milwaukee, Wis 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co East Pittsburgh, Pa 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 


Newark, N. J 
RESISTORS, Power Circuit 





Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 

General Elec. Co., Schenectady, N. Y. 

Hardwick, Hindle, In Newark, N. J 

Instrument Resistors, Inc Little Falls, N. J 

—— a Resistance Co., 405 N. Broad, Philadel- 
phia a 

Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
FP. @.), Mi: 

Mallory & Co., Inc., P. R., Indianapolis, Ind 


National Elec Controller C<¢ 5309 Ravenswood Ave 
Chicago, Ill 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Il. 

Rex Rheostat Co., Baldwin, L. I., N. Y. 

Shalleross Mfg. Co., Collingsdale, Pa 

Sprague Specialties Co. [Resistor Div.], North Adams, 
Mass 

Square D Co., 4041 N. Richards, Milwaukee, Wis. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Ce East Pittsburgh, Pa 


RESISTORS, Radio Control 


Attenuators, Fixed Resistors, Rheostats, Potentiometers 
Aerorox Corp., New Bedford, Mass 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
Hardwick, Hindle, Inc., Newark, N. J 
Instrument Resistors, Inc., Little Falls, N. J. 
International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 
Keystone Carbon Co., St. Marys, Pa. 
Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicere 
P. 6.), ™ 
Mallory & Co., P. R., Indianapolis, Ind 


National Elec 

Chicago, Ill 
Ohmite Mfg. Co., 4805 
Shallcross Mfg. Co., 


Controller Co., 5309 Ravenswood Ave., 
Flournoy, Chicago, Ill. 


Collingsdale, Pa 


Sprague Specialties Co. [Resistor Div.], North Adams, 
Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Cx East Pittsburgh, Pa 


RHEOSTATS, Electroplatina 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mieh. 
RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Ine., 285 N. Sixth, Brooklyn, N. Y. 
General Elec. Co., Schenectady, N. Y. 


Inc., Newark, N. J. 
Resistance Co., 405 N. 


Hardwick, Hindle 
International 
phia, Pa. 
National Elee. 
Chicago, Ill 
Ohmite Mfg. Co., 
Rex Rheostat Co., 
Ward Leonard 
“‘Vitrohm.’ 


Broad, Philadel- 


Controller Co., 5309 Ravenswood Ave., 
4805 Flournoy, Chicago, Ill. 
Baldwin, L. L, N. Y. 


Elec. Co., 34 South, Mt. Vernon, N. Y. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
RINGS, Contact. See Contacts, Metallic. 
RIVETING MACHINES. See Machines, 


Riveting. 


RIVETS 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa. 
(Plain, Split, Tubular) 

Central Screw Co., 3519 Shields Ave., Chicago, TIl. 

Chicago» Rivet & Machine Co., 9609 W. Jackson Blvd., 
Bellwood, Ill. 

Harper Co., H. M., 2609 Fletcher, Chicago, II. 

Milford Rivet & Machine Co., Milford, Conn. (Tubular) 

Progressive Mfg Co., Torrington, Conn. (Split & 
Tubular) 

Republic Steel Corp., Cleveland, O. (Split & Tubular) 


RUST AND SCALE REMOVERS. See 
Compounds, Cleaning & Paint Stripping. 

SAWS, Circular 

Eynon-Dakin Co., 6432 Cass Ave., Detroit, 

SCREWDRIVING MACHINES. 
chines, Screwdriving. 

SCREW MACHINE PRODUCTS, Fibre. See 
Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa. 


Mich. 
See Ma- 


Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 72-80 Baker, Providence, R. I. 
Newton Mfg. Co., The, Plainville, Conn. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Shimer & Sons, Samuel J., Milton, Pa. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Hollow & Socket Head 

Allen Mfg. Co., Hartford, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Standard Pressed Steel Co., Box 594, Jenkintown, 


SCREWS, Lock Washer 
American Screw Co., Providence, R. I. 
Bristol Co., The, Waterbury, Conn. 
Central Screw Co., 3519 Shields Ave., 
Chandler Products Co., Cleveand, Ohio. 


Pa. 


Chicago, Ill. 


Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corp., New Britain, Conn. 
International Screw Co., Detroit, Mich. 
Lamson & Sessions Co., Cleveland, Ohio. 
National Screw & Mfg. Co., Cleveland, Ohio. 


Parker-Kalon Corp., 198 Varick St., New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, Il. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Ches- 


Pa. te, KH. 


ELECTRICAL MANUFACTURING 










Baker Contacts 


























































































York 
alden 
N.Y 
Pa 
Ave { dL y / / ); 
Wis 
7 E are equipped to furnish 
sail you with contacts and contact 
Cicer materials best suited to your require- 
ois ments. Practically any shape and 
size may be specified for attachment 
vieee by riveting, welding, brazing or sol- 
is dering. We make contact screws, 
N. Y¥ 
Va studs, bars, plates, washers and spe- 
meters cial shapes as well as laminated and 
N.Y inlay contact strips in any width and 
ial thickness. 
(Cicere 
Ave., 
ates If E ] BAKER & € Le 
or enero _ SMELTERS, REFINERS AND WORKERS OF PLATINUM, GOLD AND SILVER 
vis. FFs SL 3 a 113 Astor St., Newark, N. J. 
‘a 3 me San Francisco 
vis ae fe Se - ‘ . 
N. ¥ 
iiladel- 
Ave., 
N. ¥ SPURS— HELICALS—BEVELS (straight & spiral) WORM 
h, Pa. GEARING—THREAD GRINDING 
— (14 to 96 DP.) 
nines, 
an This range logically embraces the 
dai gear components of many critical 
_— control devices essential to the war 
ubular) | effort and this organization is proud 
iat of its contributions of such material 
See in the program. 
ping. _ "Than SPECIFICATION 
a With full production capacity sched- [10 pe ppEf"S 
uled far into the future, all new 
e. See . es : 
inquiries are now necessarily sub- Pa . 
ee ordinated to these vitally important A C M E'S Ss 5 P E C IA LTY 
RI prior commitments. However, every 
nn. urgent need will be given careful You name the specifications and we'll build the 
m, Pe. consideration. transformers to meet the job. Here’s an example: 
Power Supply Transformer for high voltage 
“ rectifier, 6 kva, 115 volt, single phase, 60 cycle 
_— C @ c (alti 4 primary, secondary, 3300 volt, 1.8 amperes. 
Car —_— Le Le What are your transformer specifications? 
Il 
oa rae OF re a R 
; THE ACME ELECTRIC & MFG. CO. 
os: ES a ec ee oa 35 WATER STREET ¢ e e CUBA, N.Y. 
N. ¥. 
2650 W. MEDILL AVE. Ph. HUM. 3482 A Pa: rt 4 
nen ee | . CATLESS ecu Lc 
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Scovill Mfg. Co 65 Mill, Waterbury, Conn 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 
**Sems”’ 

SCREWS, Machine. See Bolts, Nuts & 


Screws. 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

sristol Co., The, Waterbury, Conn 

Central Screw Co., 3519 Shields Ave., Chicago, III 

Chandler Products Co., Cleveland, Ohio 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

International Screw Co., Detroit, Mich 

Lamson & Sessions Co., Cleveland, O 

National Screw & Mfg. Co., Cleveland, O 

New England Screw Co., Keene, N. H 

Parker Co., Charles, The, Meriden, Conn. 
Parker-Kalon Corp., 198 Varick, New York, N. Y 
Pawtucket Screw Co., Pawtucket, R. I 

Pheoll Mfg. Co., Chicago, I! 

Russell Burdsall & Ward Bolt & Nut Co., Port 
Chester, N. Y. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, I! 
Southington Hardware Mfg. Co., The Southington, Conn. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa 
Whitney Screw Corp., Nashua, N. H. 


SCREWS, Self-Tapping 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chieago, II) 
Continental Screw Ce New Bedford, Mass 

New England Screw Co., Keene, N. H 
Parker-Kalon Corp 198 Varick, New York, N. Y 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn 

New Ringland Screw Co., Keene, N. H 

Parker-Kalon Corp., 198 Varick, New York, N. Y 
Republic Steel Corp., Cleveland, O. 

Shakeproof, Ine., 2501 N. Keeler Ave., Chicago, II 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 
New England Screw Co., Keene, N. H 
Parker-Kalon Corp., 198 Varick, New York, N. Y 
Progressive Mfg. Co., Torrington, Conn 


SCREWS, Wood 


American Screw Co., Providence, R. I. 
Bristol Co., The, Waterbury, Conn. 











PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 
for Electrica} 








Quarries: 
Monson, Maine 








BURNLEY 


THE ORIGINAL 
A FAVORITE 
FOR 40 YEARS 
+ 
MAKES SOLDER 
FLOW QUICK 
AND FAST 
Approved by 


Underwriters’ 
Laboratories 








Menufectured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 


meanness 
=> KESTER ) 
FLUXES 
43 Years Old 


WRITE US 
YOUR PROBLEM 


Ep SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, Iilinols 
Eastern Plant: Newerk, N. J. ) 














Canadien Ptent: Brentford, Ont. 








Central Screw Co., 3519 Shields Ave., Chicago, TI. 

Chandler Products Co., Cleveland, O 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, O 

National Screw & Mfg. Co., Cleveland, O. 

New England Screw Co., Keene, N. H. 

Parker Co., Charles, Meriden, Conn 

Parker-Kalon Corp., 198 Varick, New York, N. Y 

Pawtucket Serew Co., Pawtucket, R. I. 

Pheoll Manufacturing Company, Chicago, Ill 

Russell. Burdsall & Ward Bolt & Nut Co., Port Ches- 
ter, N. Y. 

Scovill Manufacturing Co., 65 Mill, Waterbury, Conn 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, II. 

Southington Hardware Mfg. Co., Southington, Conn 

Whitney Screw Corp., Nashua, N. H. 


SEALS, Oil 

American Felt Co., Inc., Glenville, Conn 

Garlock Packing Co., Palmyra, N. Y ‘Klozure.”’ 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Til. 

Victor Mfg. & Gasket Co., P. O. Box 1333, 5750 
Roosevelt Rd., Chicago, Il. 

SEATERS, Commutator Brush 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

SHAFTS, Flexible 

Stewart Mfe. Corp., F. W., 4811 Ravenswood Ave., 
Chicago, Tl. 

SHEETS, Brass, Bronze, Copper. See Brass, 
Bronze and Copper; Phosphor Bronze; 
Copper, Thin-Sheet. 

SHEETS, Electrical 
(For Sheet Steel, See Sheets, Steel.) 

Allegheny-Ludlum Steel Corp., Oliver Bldg., Pittsburgh, 


Pa 
American Rolling Mill Co., 920 Curtis, Middletown, 
Ohio 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp., Subsidiary.) 

Follansbee Steel Corp., Pittsburgh, Pa. 

Granite City Steel Co., Granite City, Ill 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, Ohio 

Ryerson & Son, Inc., Jos. T., Chicago, Il) 


SHEETS, Iron Enameling 

American Rolling Mill Co., 920 Curtis, Middletown, O. 
“‘Armco.”’ 

Carnegie-Illinols Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, I. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 

Allegheny-Ludlum Steel Corp., Oliver Bldg., Pittsburgh, 
Pa 

American Rolling Mill Co., 920 Curtis, Middletown, O. 
*‘Armco.”’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Carnegie-Illinols Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Follansbee Steel Corp., Pittsburgh, Pa 

Granite City Steel Co., Granite City, Il 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHELLS, Screw Socket 
Patton-MacGuyer Co., 17 Virginia Ave., 
x..a 


SHIPPING BAGS 
Ames Bag Co., 1991 E. 66th, Cleveland, O 


SILVER 
Sheet, Rod, Tube, Wire, Anodes 
Baker & Co., Inc., 113 Astor, Newark, N. J 
Handy & Harman, 82 Fulton, New York, N. Y 
Fansteel Metallurgical Corp., North Chicago, Ill 
General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass 
Makepeace Co., D. E., Attleboro, Mass 
Mallory & Co., Inc.,. P. R Indianapolis, Ind 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco’’ 


SLATE 

Portland-Monson Slate Co., Portland, Me. 

SLEEVING, Saturated. See Tubing, Var- 
nished. 

SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 

SLOTTING MACHINES AND TOOLS 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

SOCKETS, Lamp 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Section Q-922-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


SOCKETS, Radio Tube 


American Radio Hardware Co., 476 Broadway, New 


Providence, 


York, N. Y. 
Millen Mfg. Co., Ine., James, 150 Exchange, Malden, 
Mass. 


SOCKETS, Swivel 

Reliance Devices Co., Inc., 163 W. 23rd, New York, 
mE: 

SOCKETS & Switches, FLUORESCENT 
(Fluorescent Lamp Auxiliaries; Starter Switches 
Sockets, Resistor & Control Units, etc. See also 
Transformers & Condensers.) 

American Radio Hardware Co., 476 Broadway, New 
York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 

Div., Hartford, Conn. (Sockets.) 























Clarostat Mfg. Co., Ine., 285 N. Sixth, Brooklyn, N. ¥ 
(Resistor Units.) 

Doyle, Inc., James W., 2734 North Pulaski Road, Chi 
cago, Ill 

General Elec. Co., Appliance and Merchandise Dept 
Bridgeport, Conn 

General Electric Co., Schenectady, N. Y. (Sockets.) 

International Resistance Co., 405 N. Broad, Philade 
phia, Pa (Resistor Units.) 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
(Sockets & Starter Switches.) 


SOLDER, Self-fluxing 

General Elec. Co., Section Q-922-12 
Merchandise Dept., Bridgeport, Conn 

Kester Solder Co., 4209 Wrightwood Ave., Chicago, I 
Ruby Chemical Co., 60 McDowell, Columbus, O 

Westinghouse Elec. & Mfg. Co East Pittsburgh, P 


SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. J 
General Plate Co., Div. Metals and Controls Corp 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. ¥. ‘“‘Sil 
Fos.’’ “*Easy-Flo.’’ 

Makepeace Co., D. E., Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 
“Wileo.”” 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
Burnley Battery & Mfg. Co., North East, Pa. 
General Elec. Co., Section Q-922-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Kester Solder Co., 4209 Wrightwood Ave., Chicago, Ill 
McGill Mfg. Co., Valparaiso, Ind., ‘‘Star,’’ ‘‘Crescent.”’ 
Ruby Chemical Co., 60 McDowell, Columbus, O. 
Westinghouse Elec. & Mfg. Co East Pittsburgh, Pa 


SOLDERING IRONS. See Irons, Soldering 
SOLDERING POTS. See Pots and Ladles 
SOLENOIDS 


Acme Wire Co., New Haven, Conn. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago 
Til. 

Electro Units Supply Co., 4203 W Fullerton Ave 
Chicago, Ill 

General Elec. Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 

Jefferson Elec. Co., Bellwood. Tl 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J 

Roebling’s Sons So., John A., Trenton, N. J. 
Westinghouse Elec. & Mfg. East Pittsburgh, Pa 


SPEED REDUCERS 

Bodine Electric Co., 2256 W. Ohio, Chicago, ITH. 
Cullman Wheel Co., 1352-E Altgeld, Chicago, Ill 
Electron Equipment Corp., Palm Springs, Cal. 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Tl 
Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill 
Lima Elec. Motor Co., The, Lima, O. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, I) 

American Spring of Holly, Inc., Holly, Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, III. 

Hubbard Spring Co., M. D., 575 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 
Instrument Spectalties Co., Inec., Little Falls, N. J 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Wickwire Spencer Steel Co., 500 5th Ave., New York, 
Me ee 

SPROCKETS, Roller Chain 

Culiman Wheel Co., 1352-E Altgeld, Chicago, Ill 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Il. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 

Dante Elec. Mfg. Co., Bantam, Conn 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il. 

Coat Metal Stampings, Inc., 314 Dean, Brooklyn, N. Y 

Hubbard Spring Co., M. D., 575 Ceneral Ave., Pon 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, Third & Vine, Cincinnati, O 

Lewyt Metal Prods. Mfg. Co., 66 Broadway, Brooklyn, 
N. ¥ 

Linden & Co., Inc., 72-80 Baker, Providence, R. I. 

Norlipp Co., The, 556 W. Congress, Chieago, Ill 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
m oe 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Republic Steel Corp., Cleveland, Ohio. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
as: 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Stewart Stamping Co., 621 E. 216, New York, N. Y 


STAMPINGS, Small, Non-Metallic 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O. 

General Electric Co., Plastics Dept., Section E-7, l 
Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 7 
Mica Insulator Co., Dept. 21, 196 Varick, New York, 

~~ = 

Richardson Co., Melrose Park (Chicago), Ill. 
Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


Appliance ar 
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‘URING 


Self Locking 


HOLLOW SET SCREWS 
with KNURLED points 


AVERT LOOSE SET SCREW TROUBLE 
When “UNBRAKO" Self-Locking Hol- 


low Set Screws are tightened as is cus- 
tomary, the knurled points “dig 

PAT'S. & in’’ and hold the screws tight recardless 
PATS. PEND. of vibration. Yet the screw can be re- 
moved and re-used ey: 




















































Sizes: From No. 4 to 114” diameter. 
Reg. U. S. Pat. Office. 


TD 





KNURLED SOCKET HEAD CAP SCREWS 
SPEED THE JOB 


The knurled head gears right to the fingers, prevents 

slipping—saves precious time. Also permits using a 

pair of pliers to make adjustments where a wrench might 

be inconvenient. Knur!ing also allows screw to be locked 
after countersinking. 


Knurling of Sock- | Sizes: From No. 4 to 1/5” 

et ee —e diamater. 

ol ith “Us. 

brake" yearsago. | Write for “UNBRAKO” Catalog 
—now. 





STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX 594 
—— BRANCHES —— 
BOSTON + DETROIT + INDIANAPOLIS + CHICAGO « ST. LOUIS « SAN FRANCISCO 


No. 41-B < 
with plastic Available for fluores- 


cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 
nomical. Individual 
light control con- 
serves electric power. 


Electrical Division 














JONES BARRIER 
TERMINAL STRIPS 


An ideal terminal 
adaptable to practi- 
cally every product. 
Bakelite Barriers pro- 
vide maximum metal 
to metal spacing. 
Prevent direct shorts 
from frayed wires at 
terminals. 6 SIZES 
meet every requirement. From 34” gine and 13/32” high with 
5-40 screws, to 214” wide and 1) ’ high with ’’-28 screws. 
Write today. for information on cialis line. 


HOWARD B. JONES 
2300 WABANSIA AVENUE CHICAGO, 
















NOVEMBER 1942 


MANUFACTURING CO. 
VALPARAISO, INDIANA 
















Since 1857 


eveeeT 


3" 
ARIA 


THEIR SKILL AIDED BY 


KLEINS 


Skillful workers, aided by good tools, are speed- 
ing our Victory effort by turning out, in greater 
and greater quantities, the equipment that will 
help win the war. 

On production lines, the best in tools is a good 
investment because good tools do better work 
—last longer. 







In pliers, the name Klein has been recognized 
for high quality “since 1857.” Today, Kleins in 
the hands of skilled workers are proving the value 
of good tools in the Army and in the Navy, as well 
as in industrial production. 


ASK YOUR SUPPLIER 


Mathias omer] 4 Oo | 


a ee L MONT | a oe. ee’ ae CHICA €e@ 


























STARTERS, Motor. 











































Follansbee 
Newport 


Republic 
Ryerson & 


STEEL SHAFTING, Screw Stock 


Carnegie 


Republic 
Ryerson & 


STEEL SHEETS. 


American 
American Steel 
Carnegie-Illinois Steel 
Carpenter 
Cold Metal 


Reyerson 


American 


American 


Cold Metal 
Granite 








See Controllers, Mo- 


tor. 


STEEL BARS & SHAPES 


Carnegie 


Steel Pa. (United 
Corp 
Corp., 


Mill Ce 


Corp Pittsburgh 
Subsidiary 
Pittsburgh 

Div. of 


Illinois 
Steel 
Steel 
Rolling 
Ky 
Steel 
Son 


States 
Pa 
Andrews Steel C¢ 
Newport 
Cleveland, O 

Jos. T., Chicago, I. 


Corp 
Inc 
Illinois Steel Pa. (United 
Steel Corp 
Steel Corp 
Son, In 


Corp., Pittsburgh 
Subsidiary.) 
Cleveland, O 
Jos. T Chicago, Ill 

See Sheets, Steel. 
STEEL SHEETS, Enameling. See 
Iron Enameling. 


States 


Sheets, 


STEEL, Stainless 


Allegheny 


Ludlum Steel Corp., Oliver Bldg., Pittsburgt 


Pa. 

Rolling Mill Co., 920 Curtis, Middletown, 
oO. “Armco.” 

& Wire Co.. Rockefeller Bldg., Cleve 
(United States Steel Corp. Subsidiary.) 
Corp., Pittsburgh, Pa. (United 
Subsidiary. ) 


The, River 


land, O 


States Steel 


Steel 


Corp. 


Co., Rd. & Exter, Read- 
ing, Pa 
Co., Youngstown, Ohio. 


Clereland, O 
Jos. T., Chicago, Il. 


Products 
Steel Corp., 
& Son, Inc., 


STEEL, Strip 
Allegheny- Ludlum 
burgh, Pa 

Rolling 
Oo “‘Armco.’ 
Steel 
(United 
Wallace, 


Republic 


Steel Corp., Oliver Bldg., Pitts- 


Mill Co., 920 Curtis, Middletown, 
& Wire Co., Rockefeller Bldg., Cleve- 
States Steel Corp. Subsidiary.) 
Div. of Associated Spring Corp., 

(Cold Rolled Spring.) 
Steel Corp., Pittsburgh, 
Corp. Subsidiary.) 


Co., The, River 


land, O 
Barnes Co., 
Bristol, Conn 
Carnegie-Illinois 
States Steel 
Carpenter Steel 
ing. Pa 


Pa (United 


Rd. & Exter, Read- 


Youngstown, O. (Cold Rolled.) 


Granite City, Ill 


Products Co., 
City Steel Co., 


TERMINAL 









IDENTIFICA- 
TION TAGS OF 
EVERY DESCRIPTION 


identifying Wires, Cables. 

Assembiies, ete. Embossed or 

Stamped Markings, as desired. Consecu- 

tively numbered tags a specialty. Blank tags 

for customers who prefer to do their own marking. 
Wrile for Free Samples and Prices. 


NATIONAL BAND & TAG CO. 


DEPT 9-465 NEWPORT, KENTUCKY 


Z< NY 


Ree 
- - 


SPIRAL 
WRAPPED 


SQUARE * ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 


For 
Parts, 





ROUND 
FOR ELECTRIC COILS 
Greater Winding Area. Solve space and 
heat factor problem 
SQUARE Better insulation. Eliminates shorts and 
grounds 
Individually designed for your product 
Send for sample 
Mavwfacturer of 
DIELECTRIC PAPER TUBES SPIRALLY WRAPPED 
RECTANGULAR ROUND, SQUARE, RECTANGULAR 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST otter Oo eran 
















Republic Steel Corp., Cleveland, O 


Roebling’s Sons Co., John A., Trenton, N. J 

Ryerson & Son, Inc., Jos. T., Chicago, III. 

Thomas Steel Co., Warren, O (Electro Zinc, Copper, 
Nickel, Brass & Solder Coated, also Bright Finish 
Uncoated. ) “‘Thomastrip.”’ 

STRAIN RELIEFS, Cord 

American Radio Hardware Co., 476 Broadway, New 
York, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

General Blec. Co., Section Q-922-12. Appliance and Mer- 


chandise Dept., Bridgeport, Conn. 
Walker Co., George, 118 Amsterdam Ave., 


STRIPPERS, Wire 


Passaic, N. J 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 

Pyramid Products Co., 2224 S. State, Chicago, Il 
‘“‘Colonial,’’ ‘‘E Z.’’ 

Wire Stripper Co., 1729 Eastham Ave., FE. Cleveland, O 

STROBOSCOPES 

General Elec. Co., Schenectady, N. Y¥ 


Westinghouse Elec & Mfg. Cc East 
SWITCHES, Fixtures & Fan 


Pittsburgh, Pa 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div. Hartford. Conn 

General Elec. Co Section Q-922-12 Appliance and 
Merchandise Dept., Bridgeport, Conn 

McGill Mfg. Co., Ine., Valparaiso, Ind **Levolier.’’ 

Westinghouse Elec. & Mfg. Ce East Pittsburgh, Va 


SWITCHES, Heater 
Arrow-Hart & Hegeman 
Div., Hartford, Conn. 
General Elec. Co., Section Q-922-12. 
Merchandise Dept., Bridgeport, Conn 
Hart Mfg. Co 230 Hamilton, Hartford 
West use Elec & Mfg. Ct Kast 


SWITCHES, Level and Float 
Allen-Bradley Co., 1309 S. First, Milwaukee 
Arrow-Hart & Hegeman Elec. (Ce Industrial 
Div Hartford, Conn 

General Elec. Co., Schenectady, 
Mercoid Corp., 4217 Belmont 
Square D Cx 41040) Richards 
Ward Leonard Elec. C« 34 
Westinghouse Elec. & Mfg. 


SWITCHES, Limit 
Acro Elec. Co., Dept. L, 
Ohio 
Allen-Bradley 
Allied Control 
*"H-C.”” 
Americar Radio 
York, N. Y 
Arrow-Hart & Hegeman 
Div Hartford, Conn 
Barber-Coleman Co., Rockford, I! 

General Elec. Co., Schenectady, N. Y 

Mereoid Corp., 4217 Belmont Ave... Chicage Hi 
Micro Switch Corp., Freeport, Ill 

Mu-Switch Corp 100 Pequit, Canton. Mass 

National Acme Co 170 E. 131, Cleveland, O 

Square D ¢ 4040 Richards, Milwaukee. Wis 

Ward Leon Elec. Co 34 South. Mt. Vernon. N. Y 
Westinghouse F & Mfg. Co., East Pittsburgh, Va 


SWITCHES, Mercury 
Durakool, Inc., 1010 N. Main, 
General Elec. Co.. Nela Sperialty 
410 Eighth, Hoboken, N. J 
Hart Mfg. Co 230 Hamilton, 
Jefferson Elec. Co Bellwood, Ill 
Littelfuse, Inc., 4753 Ravenswood 
Mercoid Corp.. 4217 Belmont Ave 
Minneapolis- Honeywell Regulator Co., 
Ss Minneapolis Minn 
Powrex Co., 36 Pleasant, 


SWITCHES, Radio and Instrument 
American Radio Wlardware Co., 476 Broadway 
York, N. Y 

Clarostat Mfg. Co., Ine., 285 N. Sixth 
Guardian Elec. Mfg. Co., 1627 W. Walnut 
Mallory & Co., In Pr. R., Indianapolis 
Ohmite Mfg. Co., 4805 Flournoy. Chicago, II! 

l Mfg. Co., Collingsdale, Pa (Rotary Se 


Elec. Co Industrial Control 


Appliance and 


Conn 
Pittsburgh, Pa 





Wis 
Control 


a. © 

Ave., Chicago li! 
Milwaukee, Wis 

South, Mt. Vernon, N. Y¥ 
Co East Pittsburgh, Pa 








3166 Fulton Road, Cleveland, 


Wis 
N. Y¥ 


Milwaukee 


New York 


First 
Fulton 


1309 S 


Inc 227 





Hardware (¢ 476 Broadway New 


Elec. (« Industrial Control 








Elkhart, Ind 
Div.. Lamp Dept., 
“*Kon- Nec-Tors." 
Hartford, Conn 
(Metal 

Ave., Chicago, I] 
Chicago, 1 
2810 Fourth Ave 


Switch Watertown, Mass 


New 


Brooklyn, N. Y¥ 
Chicage at 
Ind. 


Shallcross 





lector.) 


SWITCHES, Remote Control 
Pus! sutton, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied Control Co., Ine., 227 Fulton, New York, N. Y 
“a-C.” 
American Automatic 
Burer Chicago, Ill 
Arrow-Hart & Hegeman 
Div Hartford, Conn 
Clare & Co., C. P., 48 
cago, Il. 
Dunn, Inc 
“Dunec 
General Elec Co., 
Hart Mfg. Co., 230 
Mercoid Corp The, 4217 Belmont Ave., 
Micro Switch Corp., Freeport, Ill. 
Mu-Switech Corp., 100 Pequit. Canton, Mass 
National Acme Co 170 E. 131, Cleveland, O 
Square D Co.. 4040 Richards. Milwaukee, Wis 
Ward Leonard Elec. Co.. 34 South. Mt. Vernon 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, 


SWITCHES, Snap, Heavy Duty 


Elec. Sales Co., 1033 W. Van 


Elec. Co., Industrial Control 


West Sunnyside Ave., Chi 


Struthers, 1321 Cherry, Philadelphia, Pa 
Schenectady, N. Y. 
Hamilton, Hartford, Conn 


Chicago, Ill 


mM... 
Pa 













For Electric Range and Small Motor Control. 

Acro Electric Co., Dept. L, 3166 Fulton Rd., Cleveland, 
Ohio 

Allied Control Co., Inc., 227 Fulton, New York. N. Y 
Arrow-Hart & Hegeman Elec. Co Industrial Control 
Div Hartford, Conn 

Chase-Shawmut Co., The, Newburyport, Mass 

General Elec. Co., Section Q-922-12 Appliance and 
Merchandise Dept Bridgeport, Conn 

Mercoid Corp The, 4217 Belmont Ave., Chicago, Ill. 

Micro Switch Corp Freeport, Tl. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
S., Minneapolis, Minn 

Mu-Switch Corp., 100 Pequit. Canton. Mass 

National Acme Co., 170 E. 131, Cleve'and, O 

Square D Co., 4040 Riehards. Milwaukee Wis 

Westinghouse Elec & Mfg. Cr East Pittsburgh, Pa 

SWITCHES, Thermostatic 

Fenwal Incorporated, 10 Main. Ashland, Mass 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

















SWITCHES, Time. 
SWITCHES, Vacuum 


See Timing Devices 


General Electric Co., Schenectady, N. Y. 

Mercoid Corp., 4217 Belmont Ave., Chicago, Tl 

TACHOMETERS 

Biddle Co., James G., 1211-13 Arch, Philadelphia, Pa 

Durant Mfg. Co., 1962 North Buffum, Milwaukee 
Wis “Productimeters.”’ 

Electro Products Co., 621 E. 216, New York, N. Y¥ 

Veeder-Root, Ine., Hartford, Conn. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Weston Electl. Instrument Co., 582 Frelinghuysen Ave 
Newark, N. J. 

TAGS, Terminal, Wire & Cable 

National Band & Tag Co., Dept. 9-465, Newport, Ky 

TANTALUM 


Fansteel Metallurgical Corp., North Chicago, Ill 


TAPE, Braided 

Anaconda Wire & Cable Co., 25 Broadway, New York 
Wa. ae 

TAPES, Cotton, Linen, Silk 

General Elec. Co., Section Q-922-12. 
Merchandise Dept., Bridgeport, Conn 


Appliance and 


Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 21, 196 Varick, New York 
cs 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

TAPE, Adhesive, Fibre & Paper 

Insulation Manufacturers Cerp., 565 W. Washingtor 
Blvd., Chicago. Il. 

Paper Manufacturers Co., Philadelphia. Pa. ‘‘Neutrelec.’ 

TAPE, Extruded Plastics. See Plastics 


Extruded. 
TAPE, Glass Fiber 


Owens-Corning Fiberglas 


TAPE, Mica 


Corp., Toledo, O 


General Elec. Co., Section M-112A Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washingtor 
Blvd Chicago, ll. 

Mica Insulator Co., Dept. 21, 196 Varick, New York 
ae 

Westinghouse Elec & Mfg. Ct East Pittsburgh, Va 


TAPE, Rubber and Friction 


General Elec. Co., Section M-112A. Appliance and Mer 
chandise Dept Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W Washingtar 
Rlvd Chicago, Ill. 

Mica Insulator Co., Dept. 21, 196 Varick, New York 
i. Se 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

TAPE, Varnished Fabric 

\eme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. ¥ 
Turbe 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-112A. Appliance and Mer 
chandise Dept Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W Washingtar 
Blvd Chicago, Ill. 

Irvington Varnish & Insulator Co Irvington, N. J 

Mica Insulator Co., Dept. 21, 196 Varick, New York 
ie “‘Empire.”’ 

N. J. Wood Finishing Co., Woodbridge. N. J 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

TERMINAL BLOCKS. See Blocks, Ter 


minal. 


TERMINALS, Plain and Locking 

Relden Mfg. Co., 4633 W. Van Buren. Chicago, Il 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il 

Thompson-Bremer & Co., 1638 W. Ilubbard, Chicago, Il! 
Button Co., Ine., The, Waterbury, Conn 


Waterbury 
TERMINALS & CONNECTORS 
Aireraft- Marine Products, Inc., 286 North 
beth, N. J 
American Brass Co., 
Waterbury. Conn 
Anaconda Wire & Cable Co., 25 
nN. 
Relden 
Dante Elec 
General Elec 
Bridgeport, 
Guardian Elec 


Broad, Eliza 


Waterbury Brass Goods Branch 


Broadway, New York 


Mfg. Co., Chicago, Ii) 
Mfg. 
> 
Conn. 
Mfg. Co., 1627 W. Walnut, Chicago, 1!) 
Ilsco Copper Tube & Products, Inc., Station ‘‘M’’, 
Cincinnati (Mariemont), O. 
Jones, Howard B., 2300 Wabansia 
(Terminals and Terminal Plates.) 
Kruegeer & Hudepohl, Third & Vine, Cincinnati, O 
Littelfuse. Ine., 4753 Ravenswood Ave., Chicago, Ill 
(For Fuses.) 
Millen Mfg. Co., 
Mass 
Patton-MacGuyer 
Rk. 1] 
Rajah Co Bloomfield, N. J 
Sherman Mfg. Co., H. R., Battle Creek, Mich. 
Thompson-Bremer & Co., 1638 W. Hubbard, 
Ill 
Waterbury Co. 


TESTERS, Coil. 

Electro Products Co., 621 E. 216, New York, N. Y 

Shalleross Mfg. Co., Collingsdale, Ta. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark N. J. 


TESTING LABORATORIES 


4633 W. Van 
Co., Bantam, 
Appliance & 


Buren, 
Conn 


Merchandise Dept 


Ave., Chicago, Ill 


Inc., James, 150 Exchange, Malden 


Co., 17 Virginia Ave., Providence 
Chicago 


The, 


See also 


Button —. Waterbury, Conn. 


Instruments. 


Kle‘trical Testing Laboratories, East End Ave. at 7%th 
New York, N. Y. 
THERMOSTATIC METAL. See Metal, 


Thermostatic. 
THERMOSTATS 


Allen-Bradley Co., 1309 S First, Milwaukee. Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Contro! 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford. Tl 

Dunn, Inec., Struthers, 1321 Cherry, Philadelphia, Pa 
““Dunco.’ 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., 230 Hamilton, Hartford, Conn. 
H.-B. Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa 





ELECTRICAL MANUFACTURING 
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Uniform High Quality For 


WAR PRODUCTION 


@ Thomas specializes in high quality production 


of cold rolled strip steel which has either uncoated 
or electro-coated finishes. Many manufacturers 
of vital war parts have found this product bene- 
ficial not only for speeding their production 
operations, but also as a means of saving non- 
ferrous metals. There is no compromising with 
quality at Thomas, hence, the steel is uniform 
and accurate to specifications. Write today. 


Thomas will gladly furnish test samples. 


THE THOMAS STEEL CO. 


WARREN, OHIO 






BRIGHT FINISH NOT COATED 
HOT TIN COATED ELECTRO 
COATED WITH NICKEL OR 
ZINC COPPER BRASS 


Xo 


9 RO 
OG AS 
STRIP Bre 


SPECIALIZED PRODUCERS OF 
COLD ROLLED STRIP STEEL 


NOVEMBER 1942 









Facts © Figures © Data © Graphs 


on High Vacuum Practice 


@ How to detect and remedy leaks in a 
vacuum system 


@ Table showing boiling points of solvents 

@ Performance of reciprocating and rotary 
type pumps 

@ How much is a micron? 


This combined handbook and catalog of Stokes High 
Vacuum Pumps contains charts, tables, technical data and 
much other information helpful in the selection, installation 
and operation of vacuum equipment. Invaluable to en- 
gineers and production men. . . particularly now, when 
such equipment must be maintained and operated at highest 
efficiency. 


We have distributed thousands of these books . . . recently 
printed a second edition to meet demand. . . and if you 
don't have a copy on file you are welcome to one. 


lf you need high vacuum pumps. . . for vacuum drying, 
impregnating, evacuating or other applications . . . we can 
still make early deliveries, capacities from 10 cu. ft. to 


225 cu. ft. 


F.J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney, P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Leuis 
Cleveland, Detroit 
Pacific Coast Representative: L. H. Butcher Company, Inc. 











































































Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
herm Sensathern.’’ “*Vasaflame.’’ 

Micro Switch Corp., Freeport, Ill. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S. Minneapolis, Minn. 

Mu-Switeh Corp., 100 Pequit, Canton, Mass. 

Spencer Thermostat Co., 111 Forest, Attleboro, Mass 
*Klixor 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Gas Accumulator Co., Electrical Div., Eliza 
beth N. J. 

Barber-Colman Co., Rockford, II 

Cramer Co., Inc., R. W Centerbrook, Conn. 





Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
Dunco.’ 

Eagle Signal Corp., Moline, III. **Microflex,”’ ‘‘Poly- 
flex.’ 

General Elec. Co., Dept. 6B-201, Schenectady, N. Y. 








Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 

Hansen Mfg. Co., Princeton, Ind. 

Hart Mfg. Co., 230 Hamilton, Hartford, Conn. 

Hayden Mfg. Co., Inc., Forestville, Conn 

I trial Timer Corp., 117 Edison Place, Newark, N. J 

Photoswiteh Inc., 21 Chestnut, Cambridge, Mais. 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind 

Rhodes, Inc., M. H., 30 Bartholomew, Hartford, Conn 

Square D (x 4041 Richards, Milwaukee, Wis. 

Thompson Clock Co., H. C., Bristol, Conn 

Walser Automatic Timer Co., 420 Lexington Ave., New 
York, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TOOLS, Hand 








Klein & Sons, Mathias, 3200 Belmont Ave., Chicago 
Til 
Stanley Tools, Div. Stanley Works, New Britain, 
Conn 


TOOLS, Power 

Stanley Elec. Tools, Div. of the Stanley Works, New 
Britain, Conn 

TOOLS AND JIGS 

Acme Industrial Co., 207 N. Laflin, Chicago, Il. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


‘NeWeL CUSTOM MADE 


OTS Ua 


20 years of special coil and 
transformer manufacturing for 
industry, laboratory, research 
and instrument makers. 


e Single units or in quantities 
e Units 1 watt to 30 KVA 

e Prompt shipments 
e Engineering service 


Write for 
bulletins 


NOTHELFER ~ 

















WINDING LABS. 


110 Albemarle Ave., Trenton, N. J 





VARNISH CAMBRIC TUBING, 
+ a eee ETC. 


a insulation 
aaa ucts include 
Flame-Proof Vamish 
Cambric Tubing, Mag- 
neto (Impregnated) 
Tubing, Redio ( (Spa- 
hetti) Tubing, Inside 
oated Saturated 


Sleeving and Fiberglas 
Tubing. 


BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA. 











EYELETS —Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC —Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 








TRANSFORMERS 


For built-in applications to electrically operated ma 


chines, appliances and equipment. 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y 

Dano Ele Co., 93 Main, Winsted, Conn 

Davis & Co Inc., Dean W., 547 W. Fulton, Chicago, 
Ill 

Doyle, In James W., 2734 North Pulaski Road, Chi 
cago, Ill 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York, N. Y 


General Ele Co., Fort Wayne, Ind. 

Jefferson Elec Co. Bellwood, Ill. 

Newark Transformer Co., 17 Frelinghuysen Ave., Newark, 
N. J 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trentor N. J 

Sola Electric Cc 2525 Clybourn Ave., Chicago, Ill 

lard Transformer Corp., 1500 N. Halsted, Chicago 





Ill 
Thermador Electrical Mfg. Co 5119 S. Riverside Dr 

Los Angeles, Calif 
United Transformer Corp., 150 Varick, New York, N. Y 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Ele & Mfg. Co., East Pittsburgh, Pa 


TRANSMISSIONS, Variable Speed 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more Ml 


TUBES, Ballast 
Amperite Co 561 Broadway, New York, N. Y 
TUBES, CERAMIC. See Cores, Resistor & 


tesistance Coil. 


TUBES, Paper 











Paramount Paper Tube Co 801 Glasgow Ave., Fort 
Wayne, Ind inane. Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Il (Square, Rectangular, Round.) 

TUBING, Brass & Copper 

American Brass Cc Waterbury, Conn. 

Dante Elec. Mfg. Co Bantam, Conn 

Iisco Copper Tube & Products, Inc., Station ‘‘M”’ 


Cincinr i (Mariemont), O 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
Bw. k. 

TUBING, Extruded Plastic. See Plastics, 
Extruded 

TUBING, Glass 

Corning Glass Works, Corning, N. Y. 


TUBING, Laminated Phenolic 
Formica Insulation Co., 4638 Spring Grove Ave Cin 
cinnati, O 





General Electri Co., Plastics Dept., Section E-6, 1 
Plastics Ave Pittsfield, Mass ““Textolite 
Insulatior Manufacturers Corp., 565 W Washington 


Blvd Chicago, Tl 
Mica Insulator Co., Dept. 21, 196 Varick, New York, 
ee 


National Vulcanized Fibre Co., Wilmington Del 
**Phenolite.’”’ 

Precisior Pa per Tube Co., 2035 W. Charleston, Chi 
cage I 

Richardson Cc Melrose Park (Chicago), Tl] “‘Insurok.’ 

Suprenant Elecl. Insulation Co., 80 Purchase, Boston, 
Mass 

Synthane Corp Oaks, Pa 


Taylor Fibre C Norristown, Pa 

Westinghouse Ele & Mfg. Co East Pittsburgh, Pa 

Wilmingtor Fibre Specialty Co., Wilmingtor Del 
“Ohmoid.’ 

TUBING Metal Shielded Wire 

Precision Tube Co 3824 Terrace, Philadelphia, Pa 


TUBING. Nickel Alloy 





arpenter Steel C¢ The, Reading, Pa 
D er-Harris Co., Harrison, N. J 
General Plate Co., Div. of Metals & Control Corp 
34 Forest Attleboro, Mas 
International Nickel Cc Inc., 67 Wall, New York 
am = **Monel.’ 
Revere Copper & Brass, Inc., 230 Park Ave New 
York, N as 
Spencer Thermostat Co., 111 Forest, Attleboro, Mass 
TUBING, Phosphor Bronze 
American Bra Ce Waterbury, Conn 
Phosphor Bronze Smelting Co., 2212 Washington Ave 


Philadelphia Pa 
Revere Copper & Brass, Inc., 230 Park Ave New 
York, N. Y¥ 
TUBING & SLEEVING, Saturated, Var- 
nished Cambric Glass-Fibre, Impreg- 
nated, Spaghetti, etc. 
ntley-Harris Mfg. Co., 1000 Bentley, Conshohocker 


1& ¢ Wh 276 Fourth Ave., New York, N. Y¥ 





Endurette Corp. of America, Cliffwood, N. J 





Co Section M-622-12 Appliance and 
ise Dept Bridgeport, Conn 
Manufacturers Corp., 565 W Washington 
Chicago, Il 
Varnish & Insulator Co., Dept. 56, Irvington, 


tor Co., Dept. 21, 196 Varick, New York, 
Empire.”’ 

orning Fiberglas Corp Toledo, O 

Suflex Cory 33-11—57th, Woodside, L. I., N. Y¥ 

We e Ele & Mfg. Co., East Pittsburgh, Pa 


TUBING, Vulcanized Fibre 





General } Ce Section Q-922-12 Appliance and 


Merchandise Bridgeport, Conn 





Insulatior Man eturers Corp., 565 W. Washington 
Blvd Cl Til 

National Vulcanized Fibre Co., Wilmington, Del 
Peerless Vul-Cot 

faylor Fibre C Norristown, Pa 

Westing e Ek & Mfg. ¢ East Pittsburg! IY 

Wilmingtor Fibre Speci ialty Co., Wilmington Del 
‘*Fyberoid *““Ohmoid.’ 

TUNGSTEN 

Wi re R Sheets, Spe al Shapes See also Cor 

i Metalli 

Callite Tu en Corp., 547 39th, Union City, N. J 
Kulgr : 

Cleveland gste Inc., 10200 Meech Ave Cleveland 
or 


Corp., North Chicago, Ill. 








General Tungsten Mfg. Co., 502 28rd, Union City, N. J 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
Metroloy Co., Inc., 57 E. Alpine, Newark, N. J. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


UNITS & ELEMENTS, Resistance Heating 

General Electric Co., Sehenectady, N. Y 

Rockbestos Products Cc orp., 781 Nicoll, New Haven, Com 

Trent Co., Harold E Leverington Ave & Wilde 
Manayunk station, Philadelphia, Pa 

Vulean Elec. Co., Danvers, Mas 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pitts- 
burgh, Pa “‘Chromalox.’’ 


VARNISH, Insulating 

Endurette Corp. of America, Cliffwood, N. J 

General Ele Co., Section M-622-12 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. ‘‘Pedigree’’ 

Irvington Varnish & Insulator Co., Dept. 56, Irvington 
a cl 

Maas & Waldstein Co., 438 Riverside Ave., Newark 
Ne 

Mica Insulator Co., Dept 21, 196 Varick, New York 
N = Linolac.’ 

Owens-Corning Fiberglas Corp Toledo, O 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


VOLTMETERS. See Instruments. 
WASHERS, Felt 


America Felt Co., Inec., Glenville, Conn 
Western Felt Works, 4027 Odgen Ave., Chicago, Il 


WASHERS, Lock and Spring 

furnes Ce Wallace, Div. of Associated Spring Corp 

Garrett Co., George K., D & Tioga, Philadelphia 
Pa 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave Chicago, Ill 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 
Pa 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac 
Mich 

National Lock Washer Co., The, Newark, N. J. 
Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry Pa 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago 
Til. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Garrett Co., Geo K., D & Tioga, Philadelphia, 
Pa 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, I. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa. 

Harper Co., H. M.. 2609 Fletcher, Chicago, Il. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mict 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Waterbury Button Co., The, Waterbury, Conn 


WASHERS, Non-Metallic. See Fibre Vul- 
canized; Plastics; Ceramics. 
WAX AND COMPOUNDS 


Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement. 
General Ele Cc Section Q-922-12. Appliance and 


Merchandise Dept., Bridgeport, Conn 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N. J 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
i? 

Westinghouse Elec. & Mfg. C East Pittsburgh, Pa 

WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, I 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill 

Torrington Mfg. Co., Torrington, Conn **Airistocrat.”’ 


WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 


WINDING MACHINES, Coil 
Electro Units Supply Co., 4203 W. Fullerton Ave., Chi- 


Eng. Co., The, Dayton, O 
itator Dresser Co., 1008 Park Ave., Syca 


‘o., P. O. Box 1605, Providence, 
ya,’’ ““Duo-Matic.”’ 

WIRE & CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
ind, O United States Steel Corp. Subsidiary.) 
nda Wire & Cable Co., 25 Broadway, New York, 





Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

Insulated Wire & Cable Co., Dorchester, Mass 

in Harris Co., Harrison, N. J 

General Elec. C Section Y-721-12. Appliance and Mer 
ha Dept Bridgeport, Conn ‘‘Deltabeston.’’ 

Rockbes Products Corp., 781 Nicoll, New Haven, Con 

Roebling’s Sons Cc John A., Trenton, N. J. 


WIRE, Bare 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 
American Steel & Wire Co., Rockefeller Bdg., Cleve- 
land O (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
me 

Ansonia Elecl. Co Ansonia, Conn 

Belden Mfg. Ce 4 W. Van Buren, Chicago, Ill 

Electric Auto-Lite Co., The, Wire Div., Port Huron, 











Mich 

General Ele Co., Section Y-721 12 Appliance and 
Merchandise Dept Bridgeport, Cor nr 

Phosphor Bronze Smelting Co 212 Washington Ave., 
Philadelphia, Pa (Phosphor lt ) 


Rea Magnet Wire C« Inc., Fort Wayne, Ind. 
Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Copper Clad 
Callite Tungsten Corp., 547-39th, Union City, N. J 


General Plate (« Div. of Metals & Control Corp., 
1 Forest Attleboro, Mass 
Makepeace Ci D. E., Attleboro, Mass 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W ] 
American Radio Hardware Co., 476 Broadway, New 
2am. &.. © 








ELECTRICAL MANUFACTURING 
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erican Spring of Holly, Inc Holly, Mich Anaconda Wire & Cable Co., 25 Broadway, New York, Mercandise Dept Bridgeport, Conn. ‘‘Deltabeston 
nerican Steel & Wire Co Rockefeller Bldg Cleve N. Y General Electrie Co Schenectady N. Y¥ 
and, O. (United States Steel Corp. Subisidiary Ansonia Electrical Co., Ansonia, Conn Holyoke Wire & Cable Corp., 710 Main, Holyoke, Maas 
arnes Co., Wallace, Div. of Associated Spring Corp., Belden Mfg. Co., 4633 W. Van Buren, Chicago, II Rea Magnet Wire Co., Inc., Fort Wayne, Ind 
Bristol, Conn *‘Colorubber.”’ Rockbestos Products Corp., 781 Nicoll, Ne Haven, ¢ 
uyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohi Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa Rockbestos All-Asbestos 
— a To. = Div. of om 1 Spring Cory Boston Insulated Wire & Cable ¢ Dorchester, Mas Winsted Division, Hudson Wire Co., Winsted, Conn 
180 ‘lybourn Ave Chicago ll Electric Auto-Lite Co The, Wire Div., *ort Huron, j 
Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, Mich — a WIRE Resistance 
Mich General Elec. Co Section Y-721-12 Appliance and American Brass Co Waterbury, Conn 
Hunter Pressed Steel Co., Lansdale, Pa Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston Baker & Co., In 113 Astor, Newark, N. J 
eck Spring Co 12 Grove Ave Plainville, Conr General Electric Co., Schenectady, N. Y. Boston Insulated Wire & Cable Co Dorchester, Mass 
Raymond Mfg. Co Div. of Associated Spring Corp Holvoke Wire & Cable Corp., 710 Main, Holyoke, Mass Driver Co., Wilbur B., Newark, N. J Tophet,’’ ‘‘Cup 











Corry, Pa Rockbestos Products Corp., 781 Nicoll, New Haven, Conr ron,’’ Cromin D Radioalloy,”” ‘“‘Baleo,’’ ‘Al 
Roebling’s Sons Co John A Trenton, N. J Ktoebling’s Sons Ce John A., Trenton, N. J hrome Tensite,’’ ‘‘Sylvaloy,”’ Cobanic,’’ ‘‘Radio 
Wickwire Spencer Steel Co., 500 Sth Ave New York Roebling’s S Co., John A., Trenton, N. J carb ‘*Beraloy 

~ = Suprenant E Insulation Co 80 Purchase, Boston, Driver- Harris ) Harrison N. J ‘“‘Nichrome,’’ ‘‘Ad- 

; Mass. (Plastic Insulated vance mco Nilvar,”’ ‘‘Magno,”’ ‘‘Comet 
WIRE, Ignition Gridr **Radioohm Ohmax,”’ **Midohm 
Anaconda Wire & Cable Co., 25 Broadway, New York, WIRE, Magnet Lohm Lucero 

N Y Acme Wire C« New an Conn **Enamelite Holyoke Wire & Cable Corp., 710 Main, Holyoke, Ma 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass Cottonite,”’ Silke Paperite,”’ Celenite,”’ Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,”’ ‘“‘Copel, 
Belden Mfg. Co 4633 W Van Buren, Chicago, I) Heatex.’ Chromel- Alumel.’ 

Boston Insulated Wire & Cable Co Dorchester, Mass American Steel & Wire Co., Rockefeller Bldg., Cleve- Jelliff Mfg. Corp é -@ 10 Pequot Ave Southport, 
Electric Auto-Lite Co rhe, Wire Div Port Huron land, O (United States Steel Corp. Subsidiary.) Conr 

Mich Anaconda Wire & Cable Uo., 25 Broadway, New York, Makepeace Ce D. E Attleboro, Mass 

Roebling’s Sons Co John A Trentor N. J N. ¥ 
oe Ansonia Elecl. C Conn ZINC 
WIRE, Insulated Belden Mfg. Co Van Buren, Chicago, I Sheet, Strip, Slab, Wire and Fused Metal me 

See also Cable, Heavy Duty: Cord, Flexible Cotename!l ‘‘Silkenamel.”’ New Jersey Zinc Co 160 Front, New York, N. Y 
Acme Wire Co., New Haven, Conr Electric Auto-Lite Co., The, Wire Div., Port Huron, Horse Head Special 
American Steel & Wire Co Rockefeller Bldg Cleve Mict Platt Bros. & Co Waterbury, Conn (Fuse Metal 

land, O (United States Steel Corp. Subsidiary General Elec. ¢ Section Y-721-12 Appliance and Wire and Strip.) 










































#2 BLOWER 


Housing and Wheel 


Built to solve the ven- 
tilation or cooling prob- 
lemsof restricted spaces 
in high temperatures. 
Non-critical materia's. 
Weighs only 4!» 
ounces. Use on any 
mounting with any 
motor. 


ARMY =NAVY “E” 


FOR EXCELLENCE 
AWARDED TO “ESCO”! 


This is in recognition of the satisfactory 
performance of ‘‘Esco’’ motors, gener- 
ators, rotary converters and motor-gen- 


Compact .. . Efficient - 
vy Flenible . - . Width erator sets, thousands of which are in con- 
3 ..-Depth 34444 


stant use on aircraft, ships and guns. 


ELECTRIC SPECIALTY CO. 


213 SOUTH STREET, STAMFORD, CONN. 


Write for 
specifications 


L-R MANUFACTURING COMPANY 


TORRINGTON, CONN. 








LAMINATION DIES IT’S ABOUT TIME 
De Hs 


TIME, always valuable, is now more 


precious than ever. Save time by stay- 
ing at the McAlpin. Its ideal midtown 





..» For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


location is right where it’s most con- 
venient for business or pleasure. 





INSULATOR CAP 


a HERMETIC RELAYS 


TIME DELAYS AND QUICK ACTING 









Rooms with private bath 
Single from $3.30 
Double from $4.95 











COMPRESSION 
























RSULATOR provide extra dependshility ont one 

SEALING __ capacity, as well as longer life an 

GASKETS greater safety, even under adverse @ 1 BLOCK FROM PENN STATION 
CERAMIC — conditions. 













e 5 MINUTES TO TIMES SQUARE 
@ B.&0. Motor Coaches stop at our doer 


ELECTRODE TiF 
DISPLACER — 


MERCUR 
WHEN E 
7 


IT COOLS, QUENCH- 
ES, PRESERVES 


No arcing, pitting and burning of 
silver contects by using mercury 
contacts under hydrogen pressure. 
Fine for heat-treating furnaces and 
thermo-couple pyrometers, because 
of its negligible current consumption. 

































eres? M‘ALPIN 


BROADWAY at 34th STREET, NEW YORK 
DURAKOOL, INC. Under KNOTT Management JOHN J. WOELFLE, Manager 


1010 No. Main St. Elkhart, Ind. 


Catalog on request 













| MERCURY 





NOVEMBER 














Sit: Oc is ss a, Ss a, Ss es ee es ee Se Se: oe Se Se ee 


Wr . Ward Leonard is in a unique position. Prac- 
Yar tically all of the electric controls they made for 

peace-time service meet urgent needs for war- 
time production. Manufacturers of equipment for the Army, 
Navy, and Air Corps will probably find their exact require- 
ments for electric controls in the Ward Leonard Line. 
Special Controls and Control Assemblies are also available 
to meet special Requirement. Send for complete data 
bulletins of interest to you. 


Electric control (WL) devices since 1892. 
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OPPER as a No. 1 strategic metal is of special concern to our 
Government whose agencies are encouraging every effort to 
replace it with silver and silver alloys wherever possible and 

it is possible in a surprising number of applications which before 
the emergency were regarded as copper’s exclusive field. 


We are specialists in the working of silver and have onexéellell’” 4 
facilities for converting it to new uses. Although the metal is ‘itself. 
restricted somewhat, it is fully available for Priority work. We "~ 
urge that you give careful thought to its use to replace more critical 
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4 land tubing, but can fabricate it to your specifications. With our 
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"i the world and we are always at your service for consultation 
and suggestion. 


fi ssociated Companies, we have the largest precious metal laboratories 


D. E. MAKEPEACE COMPANY 
ATTLEBORO, MASS. 
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pact, integrally built Master gearhead units. 


oe Available in a wide range 
eo 


of types including explo- 
sion proof, splash proof, 
fan-cooled, multi-speed, 
uni-brake motors and 
Speed-rangers. 





OI 27.) 
Five types of gearhead motors have 
reduction ratios ranging up to Td tol. 


Save material and save space with simple, com- 





You can secure Master Gearhead 
Motors for mounting in any posi- 
tion because anti-friction bearings 
are used throughout and the lubri- 
cant is sealed in with positive metal 
to metal seals. 
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What the clock manufacturers are making would alarm 


Alarms and other clocks may not be 
as plentiful as they once were... 
although it is believed there will be 
enough for every war worker. But 
fewer clocks, and fewer everything 
for civilians, is good news for 
Americans because it is the worst 
of news for Hitler. 


In converting production facilities 
from clocks to war essentials, manu- 
facturers were able to overcome new 
problems easily and quickly in co- 
operation with the Revere Technical 
Advisory staff. For in all problems of 


copper and its alloys, Revere supplies 
a service, in addition to sound metals, 
that helps untie the knots of process- 
ing and fabrication. 


Every ounce of copper our country 
can produce goes directly into war 
essentials. Fortunately, Revere is well 
equipped, with modern plants, im- 
proved machines and advanced tech- 
niques, to assume a heavy responsi- 
bility in meeting critical needs. And 
Revere research is continually un- 
covering new knowledge about cop- 
per to help make our arms more 
swift and sure. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
EXECUTIVE OFFICES: 230 PARK AVENUE. NEW YORK 


The Revere Technical Advisory Ser- 
vice functions in (1) developing 
new and better Revere materials to 
meet active or anticipated demands ; 
(2) supplying specitic and detailed 
knowledge of the properties of en- 
gineering and construction materi- 
als; (3) continuously observing 
developments of science and engi- 
Meering for their utilization in pro- 
duction methods and equipment; 
(4) helping industrial executives 
make use of data thus developed. 
This service is available to you, free. 





Hitler 


